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1.0 Introduction

This Report presents the approach to and results of an indoor air human health risk
assessment (HHRA) at the Nyanza Chemical Waste Dump Superfund Site (Nyanza Site)
Operable Unit (OU) II. This work was conducted under ICF Consulting’s Contract
(DACW33-00-D-0002) with the U.S. Army Corps of Engineers (USACE) - New
England District (NAE), and was conducted in accordance with the approved Final Work
Plan, dated April 28, 2005.

1.1 Project Objectives

The objective of the indoor air HHRA at the Nyanza Site is to evaluate the potential risks
to individuals who may be exposed to indoor air at residential and commercial/industrial/
municipal facilities located above the Nyanza ground water plume. The indoor air HHRA
will support the U.S. Environmental Protection Agency’s (EPA’s) determination of the
most appropriate remedial option that will protect human health.

EPA Region | tasked the USACE NAE to assist in the remedial investigations and
remedy evaluation at the Nyanza Site. The overall objective of the project is to determine
if any modification to the remedy presented in the 1991 Record of Decision (ROD) for
OU Il is warranted, based on many years of subsequent data collection including ground
water, dense non-aqueous phase liquid (DNAPL), and indoor air. This review includes a
three step process of data collection, risk assessment, and remedy evaluation and/or
modification.

1.2 Project Overview

This indoor air HHRA was conducted within the framework of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA, or “Superfund”)
and followed applicable EPA guidelines for completing a human health risk assessment.
The technical approach to performing the indoor air HHRA includes:

e Review and Compilation of Available Data, including:
o Data Compilation and Review
0 Building Characteristics
e Indoor Air HHRA, including:
o Tier 1 Primary Screening
o Tier 2 Secondary Screening
o Tier 3 Site-Specific Assessment - Inhalation

This HHRA quantifies indoor air inhalation risks using two data sets: available indoor air

data collected by EPA and site-wide ground water data collected by ICF Consulting
(ICF).
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e Available indoor air data collected by EPA for several residences and municipal
buildings are used to quantify the potential indoor air inhalation risks at these
specific locations. EPA has determined that the data are useable for this HHRA.

o Site-wide ground water data collected by ICF are used to conduct vapor intrusion
modeling (using the EPA-recommended vapor intrusion model) to estimate
indoor air concentrations and potential indoor air inhalation risks for
representative (“typical”) residences and industrial/commercial facilities above
the Nyanza ground water plume.

The estimated site-wide risks (based on ground water data), along with the estimated
building-specific risks (based on measured indoor air data), are used to support a decision
on further remedial actions at the Site.

1.3 Site Description

The Nyanza Site is located on Megunko Road in Ashland, Massachusetts, approximately
22 miles west of Boston. From 1917 to 1978, the Site was used to produce textile dyes,
intermediates, and other products. The Site was formerly the location of Nyanza, Inc.,
which operated from 1965 to 1978 before its bankruptcy in 1978. Before 1965, various
chemical manufacturing intermediates were located at this Site. The Site was listed on the
EPA National Priorities List (NPL) in 1983, and is comprised of three distinct areas: (1)
the 35-acre former Nyanza. Inc. property (Property) which consists of the wetlands, the
Megunko Hill area, and the industrial area along Megunko Road; (2) drainage ways
between the Property and the Sudbury River, consisting of the Eastern Wetland, Trolley
Brook, Outfall Creek, and the Lower Raceway; and (3) a 33-mile stretch of the Sudbury
River down to its confluence with the Assabet River in Concord.

Due to the complexity of contamination discovered at the Nyanza Site, EPA divided
cleanup activities into four OUs. OU I includes the former Nyanza Inc. Property and
several adjacent upland and wetland areas where soils and sludges were contaminated
with heavy metals, volatile organic compounds (VOCs), and semi-volatile organic
compounds (SVOCs). OU Il includes a ground water plume of organic contamination
that extends from the former Nyanza Inc. Property in a north/northeasterly direction
toward the Sudbury River. OU Il includes migration of ground water, direct contact with
ground water, inhalation of vapors from ground water, and discharges of ground water to
surface water. OU Il includes the Eastern Wetland, Trolley Brook, and Outfall
Creek/Lower Raceway (former locations of mercury-contaminated sediments). These
drainageways are located between the former Nyanza Inc. Property and the Sudbury
River and are referred to as the Continuing Source Areas because they previously acted
as continuing sources of mercury contamination to the Sudbury River. OU 1V includes a
33-mile stretch of the Sudbury River where sediment and fish are contaminated with
mercury.
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The Megunko Hill Area was owned and utilized by a dye manufacturing facility for the
surface and sub-surface disposal of chemical sludges, process wastes, and debris. Sludges
containing high concentrations of heavy metals, aromatic amines, and VOCs eventually
migrated to wetlands below. The low-lying industrial area was also used for the disposal
of heavy metal sludges and organic solvents into active lagoons and/or underground
vaults. The Western Wetland, also known as the Area C Wetland, was found to contain
disposed wastewater treatment sludge and contaminated sediment from runoff originating
at Megunko Hill. The Trolley Brook Wetland, also know as Area G Wetland, received
septic waste effluent from settling lagoons and runoff from Megunko Hill. As a result of
these operations, contamination migrated from the Nyanza Property into ground water
and to drainage ways between the Property and the Sudbury River. Ground water flow in
both the overburden and bedrock is in a north-northeast direction, from Megunko Hill
toward the Sudbury River. The area overlying the ground water plume consists of a
mixture of residential, commercial, industrial, and municipal buildings.

A number of VOCs, SVOCs, and metals (including mercury) have been detected in the
overburden and bedrock ground water at the Site. The most common VOCs include
chlorobenzene, total 1,2-dichloroethene (DCE), and trichloroethene (TCE). The principal
SVOCs include 1,2,4-trichlorobenzene (TCB), dichlorobenzenes (DCB), aniline,
naphthalene, and nitrobenzene. The principal metals include antimony, beryllium,
cadmium, iron, lead, manganese, mercury, nickel, sodium, and thallium. DNAPL has also
been observed in wells at the Site, specifically those located near Worcester Air
Conditioning.

Several past remediation and restoration activities have occurred at the Nyanza Site,
including:

1987 to 1988: the excavation of an underground storage vault containing 12,025
tons of material; 300 tons of contaminated soils were incinerated, and an
additional 356 tons of soils were excavated and disposed of at an approved off-
site facility.

1990 to 1992: capping areas of existing lagoons and sludge pits; creating cells
within the cap for disposal of contaminated soils and solidified sludges; and the
formation of a ground water and surface water diversion system upgradient of the
Megunko Hill.

1999 to 2001: excavation and on-site disposal of approximately 45,500 cubic
yards of mercury-contaminated sediments from the Eastern Wetland, Trolley
Brook, and Outfall Creek/Lower Raceway; the restoration of all excavated and
impacted areas; and the replacement of 1,300 feet of waterline along Megunko
Road.

1994: a pump test by Ebasco Services recovered DNAPL/DNAPL emulsion from
a bedrock well (MW-113A) located behind the Worcester Air Conditioning
building during the pump test activities for OU II.
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1.4 Operable Unit Il Remedy

In June 1987, EPA authorized the initiation of investigative activities for OU 11 to address
contaminated ground water migrating from the Site. The interim ROD for OU Il was
signed on September 23, 1991. The selected remedy included extraction and treatment of
ground water for a minimum of five years and conducting additional studies before
adoption of a final remedy. Technical design studies for the selected remedy began in
early 1992. The discovery of DNAPLSs raised concerns about the effectiveness of a pump
and treat remedy, resulting in the design being postponed. The DNAPL was observed in
1994 during the installation of a pump-test extraction well at Worcester Air Conditioning.
Since this time, EPA has been collecting additional data and examining other options for
treating the contamination. It should be noted that the Town of Ashland does not use
ground water from the contaminated plume for their drinking water supply.

Ground water monitoring was initiated in 1998 on a semi-annual basis and continued
until 2004. The monitoring data suggested that the ground water contaminant
concentrations and plume extent were not decreasing. The results prompted EPA to
undertake indoor air sampling programs in 1998 and 2004 (in addition to one conducted
in 1990) to determine if contaminants in the ground water are volatilizing and migrating
into homes and businesses at levels that might affect public health. The results of the air
sampling program are discussed in detail later in this report.

Between 1999 and 2003 several studies were conducted to evaluate potential ecological
risks posed by the ground water plume discharging into the Sudbury River. Results
indicated that aquatic life was impacted in one of the three areas studied, but that the
impact could not definitively be tied to the ground water plume or other existing natural
habitat conditions such as storm water runoff, low dissolved oxygen levels, stagnant
water, and high amounts of detritus (leaf litter). Additional monitoring was recommended
because this impacted area is directly upstream of the Lower Raceway, where mercury-
contaminated sediments were excavated as part of OU IlI.

The results of the indoor air HHRA discussed in this report, along with the DNAPL

Alternatives Memorandum (ICF, 2005), will be used to modify the existing OU Il ROD
through the development of an Explanation of Significant Differences (ESD).
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2.0 Available Data

The data collection performed at Nyanza OU 11 to date has included: an extensive ground
water quality sampling program, river temperature profiling, river flow gauging,
sediment sampling, surface water sampling, sediment pore water sampling, toxicity
testing, and indoor air studies.

ICF compiled all available indoor air and ground water data in order to quantify potential
exposure concentrations. We also used available reports to characterize the Site with
respect to the parameters necessary for modeling indoor air concentrations due to vapor
intrusion, such as physical ground water and soil properties, building characteristics, and
other required model elements.

2.1 Indoor Air Data

The available indoor air data consists of three rounds (1990, 1998, and 2004) of indoor
air sampling conducted in the vicinity of the Site by EPA Region 1. EPA has determined
that the available air data are useable for this HHRA. The data from each round of
sampling are presented in three documents provided by EPA, as well as several data
tables provided electronically by EPA, including:

e Indoor Air Screening Survey Results, December 1990.

e October 30, 1998 Memorandum. From: Peter Kahn. To: Sharon Hayes, EPA
Region 1 Remedial Project Manager. Re: Final Report Indoor Air Sampling
Screening Survey, Town Hall, Ashland, MA, October 1998. Sampling performed
October 22, 1998.

e July 1, 2004 Memorandum. From: Peter Kahn. To: Cheryl Sprague, EPA Region
1 Remedial Project Manager. Re: Final Report Residential Indoor Air Study,
Ashland, MA, May, 2004. Sampling performed May 24, 25, 26, and 27, 2004.

o A variety of electronic files; several of these files provided the same information
as the hard copy reports listed above, but one provided additional November 1998
monitoring data, which has been included in the data compilation.

Based on the data provided, a total of 14 residences and two municipal buildings
(Ashland Police Station and Ashland Town Hall) were sampled by EPA. Available
indoor air data for the five target compounds (TCE, vinyl chloride, chlorobenzene,
benzene, and 1,4-dichlorobenzene) included in EPA’s sampling program are compiled in
Table 2-1 (residences sampled by EPA were assigned Sample Location Identification
Numbers, letters A through N that designate each residence). Table 2-2 shows additional
basement property information, as available, for each EPA sampling location. Target
compounds were originally selected by EPA based on the contaminants identified from
the ground water data which had the highest concentrations and which had the greatest
potential to volatilize out of ground water and migrate into buildings (as discussed in the
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1998 and 2004 EPA Reports). Although soil gas data were collected from selected
locations, these data are not presented in this indoor air HHRA. The soil gas data are not
deemed to be as representative of site conditions as the larger data set of actual indoor air
data.

EPA compared the indoor air data, at the time of sampling, to Massachusetts Department
of Environmental Protections (MADEP) and EPA action levels (Table 2-3) to determine
if action was necessary because of an imminent hazard to human health. These screening
levels were calculated by EPA to provide conservative screening values for the indoor air
data. MADEP action levels for indoor air represent a concentration below which, if
breathed continuously (24 hrs/day, 350 days/year, 30 years), would not result in a cancer
risk in excess of 1 in 10,000 (10™) or a noncancer risk that would be more than 10 times
the safe limit (Hazard Index = 10). Site-specific screening levels may be calculated using
MADEP methodology (MADEP, 1991) and were calculated by EPA for risk
management purposes. EPA action levels were calculated based on a cancer risk of 1 in
1,000 (10°®) and a noncancer hazard index of 10.

Screening levels (such as the MADEP and EPA action levels described above) may be
based on potential adverse cancer or noncancer health effects. These effects are evaluated
using toxicity values called cancer slope factors (CSF) or reference concentrations (as
will be described further in the toxicity assessment section of this report). The screening
level used in the 1990 and 1998 reports by EPA for TCE, 134 pg/m® (25 ppb/v) (the
MADEP screening level based on an incremental cancer risk of 1 in 10,000 [10™]), has
changed. Since that time, the EPA has published a lower, provisional cancer slope factor
range, based on a re-evaluation of the toxicity data for TCE (EPA, 2001a). The new
provisional slope factors are presented as a range; according to EPA, a range is
reasonable in view of the risk factors that can modify the effects of TCE in different
populations. Based on the new, provisional cancer slope factor range published by the
EPA (EPA, 2001a), the revised TCE screening levels are calculated as a range from 2 to
43 pg/m® (0.4 to 8 ppb/v).

2.1.1 1990 Air Sampling

In 1990, five residences (a representative subset of the residences located over the
contaminated ground water plume originating from the Nyanza Site) were sampled, along
with two locations in the Ashland Town Hall. An ambient air sample was also collected
outside Sample Location D/E (two-family home). The 1990 air samples were collected
because the results of earlier EPA ground water sampling (data not shown in this report)
showed that certain chemicals exceeded the Massachusetts Contingency Plan (MCP)
Ground Water-2 (GW-2) criteria (based on volatilization potential to indoor air),
suggesting the potential for volatilization of contaminants into indoor air. The 1990
indoor air samples were analyzed for benzene, TCE, and chlorobenzene. The results of
the 1990 indoor air sampling are presented in Table 2-1 and are summarized as follows:

« Benzene was detected in two of the residential locations at concentrations of 3 pg/m?
(1 ppb/v) and in one residential location at 13 pg/m® (4 ppb/v); in ambient air at 10
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ng/m® (3 ppb/v); and in the Town Hall storage area at 3 pg/m? (1 ppb/v). None of the
benzene concentrations exceeded the screening level range of 32-96 pug/m?® (10-30
ppb/v).

« TCE was only detected in the Town Hall, at concentrations of 11 to 22 pg/m® (2 to
4 ppb/v). At the time of this sampling event (1990), the detected concentrations did
not exceed the existing screening level for TCE of 134 pg/m® (25 ppb/v).

e Chlorobenzene was not detected in any of the indoor air samples collected in 1990.

It should be noted that the detection limits used in the earliest round of indoor air
sampling (1990) were much higher than those used in subsequent sampling rounds. For
example, the detection limit for benzene and TCE during 1990 was 5 pg/m® (1 ppb/v),
while subsequently, the detection limits were approximately 1 pg/m? (0.2 ppb/v), as
shown in Table 2-1.

2.1.2 1998 Air Sampling
EPA performed additional indoor air sampling in 1998 due to the continued exceedance
of the MCP GW-2 vapor intrusion screening criteria in ground water at the Site.

On October 22, 1998, three rooms in the basement of the Ashland Town Hall were
sampled and analyzed for TCE, vinyl chloride, benzene, chlorobenzene, and 1,4-
dichlorobenzene. One ambient air sample was also collected outside the Town Hall. The
results of the 1998 indoor air sampling are summarized as follows:

« Neither vinyl chloride nor chlorobenzene was detected.

« Benzene was detected at concentrations ranging from 0.7 to 1.2 pg/m® (0.21 to 0.36
ppb/v), below the screening level of 32-96 pg/m® (10-30 ppb/v).

« TCE was detected in all three rooms at concentrations ranging from 6.4 to 7.3 pg/m®
(2.0 to 2.3 ppb/v). At the time of this sampling event (1998), the detected
concentrations did not exceed the screening level for TCE of 134 pg/m® (25 ppb/v)
that existed at that time.

e 1,4-Dichlorobenzene was also detected in all three rooms at concentrations of 1.1 to
1.5 pg/m® (0.19 to 0.25 ppb/v), well below the screening level of 7,813 pg/m® (1,300

ppb/v).

In November 1998, EPA collected indoor air samples from nine homes, three rooms in
the Town Hall, and the Ashland Police Dispatch room. Ambient (outdoor) air was also
sampled at one home and at the Town Hall. Some of the 1998 data are presented in the
2004 EPA Report, while the remainder (including the Town Hall, Police Dispatch, and
three homes) were found in a table entitled "Summary of November 1998 Indoor Air
Results," provided to ICF by EPA as a separate electronic file (results2.wpd). All 1998
air data are shown in Table 2-1.

The results of the November 1998 indoor air sampling data collected by EPA are
summarized below:
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e Vinyl chloride (detected in 2/9 homes), benzene (detected in 9/9 homes),
chlorobenzene (detected in 1/9 homes), and 1,4-dichlorobenzene (detected in 6/9
homes) were all detected, but did not exceed their respective screening levels.

e TCE was detected in 8 of the 9 homes, the Town Hall, and the Police Dispatch at
concentrations ranging from 0.6 to 22 pg/m® (0.2 to 7 ppb/v). These results were all
below the screening level of 134 pg/m® (25 ppb/v) that existed at the time of
sampling.

2.1.3 2004 Air Sampling

EPA added an additional sampling round in May of 2004 after a review of the proposed
revision to the TCE cancer slope factor indicated a potential risk from vapor intrusion at
the Site, based on the previous indoor air data sets. Ground water monitoring at the Site
also indicated no significant changes to the concentrations within or the overall extent of
the plume. Ground water monitoring indicated that many areas of the Site remained in
excess of the MCP GW-2 screening criteria for vapor intrusion.

In 2004, seven homes were sampled; one home was added and 3 homes sampled in 1998
were not re-sampled. The Police Dispatch and the Town Hall were not sampled during
2004. At that time, the Town Hall was under construction and an accurate sample could
not be obtained. The homes sampled were: 1) located within an area where contaminant
concentrations in ground water exceeded the MCP GW-2 or GW-1 criteria (MADEP,
2003), 2) where the owner agreed to participate in the study, and 3) where the basement
had a dirt floor or areas where soil gas could move into the homes, such as sumps or
pipes coming through the wall. An attempt was made to use the same sampling locations
used in the 1998 survey, where possible. The air sampling results are presented in Table
2-1 and summarized below:

« Neither vinyl chloride nor chlorobenzene were detected.

o 1,4-Dichlorobenzene was detected once, but at a concentration well below the
screening level of 7,813 pug/m?® (1,300 ppb/v).

« Benzene was detected in five homes at concentrations ranging from 0.5 to 42 pg/m?
(0.15 to 13 ppb/v), the highest concentration occurring in the basement of Sample
Location L. This sample was the only one to exceed the lower end of the screening
level range of 32-96 pg/m® (10-30 ppb/v) for benzene. The 2004 EPA report states,
however, that in this home, other sources of benzene, such as petroleum products,
may have existed, since other compounds associated with gasoline and oil (such as
toluene, ethylbenzene, heptane, hexane, etc.) were detected.

e Ambient air sampling in 2004 detected only benzene outside one home, at a
concentration less than the screening level.

« TCE was detected in three homes at concentrations (ranging from 1.3 to 2.9 ug/m?
[0.25 to 0.72 ppb/v]) exceeding the revised screening level range (2 to 43 pg/m® [0.4
to 8 ppb/v]).

The exceedances of the revised screening level range for TCE indicated a potential risk
associated with indoor air. Therefore, this inhalation HHRA is being conducted to more
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accurately assess the potential indoor air risks in structures located over the Nyanza
ground water plume.

2.2 Ground Water Data

Ground water analytical data from the semi-annual monitoring program performed from

the years 1998 to 2004 was used in the indoor air modeling. A subset of wells from these
monitoring events was selected for inclusion in this HHRA using the step-wise approach
described below. Our review of the available ground water data since 1998 indicated that
inclusion of the 1998 and 1999 data provided a better spatial coverage of the plume area.

First, only monitoring wells whose detected contaminant concentrations (based on the
Fall 2003 semi-annual sampling event) are greater than MCP GW-1 standards were
included in the subset. The MCP GW-1 standards are used in order to be conservative, as
these standards are based on potential risks associated with ground water ingestion®, and
are usually lower than the GW-2 criteria for screening vapor intrusion. GW-1 standards
are used in this HHRA only as conservative screening criteria for selecting ground water
monitoring wells to include in the HHRA. All wells that exceeded GW-1 standards are
included in the HHRA, to ensure that the data used are representative of contaminant
levels over the entire Nyanza plume area.

Because ground water is characterized as GW-2 in the MCP if it is located within 30 feet
of an existing occupied building or structure and if the average annual depth to ground
water is 15 feet or less, the GW-2 criteria are relevant at this Site. Exceedances of the
GW-2 screening criteria represent potential areas of concern for vapor intrusion. The
average annual depth to ground water for monitoring wells in the area of interest at the
Site (using ground water data from semi-annual monitoring events since 1998) is
approximately 7 feet (Table 2-4, see column labeled “Range in Depth to Ground Water”).

Secondly, only wells screened fully or partially in the overburden aquifer were selected.
Wells screened in deep bedrock were not selected, because contaminated ground water
located in deep bedrock (i.e., 35 to 40 feet below ground surface) is too deep for vapor
intrusion into overlying structures. Bedrock depths in the residential and commercial
areas associated with the Site are typically greater than 35 to 40 feet. In most cases where
a bedrock well was not selected, a corresponding overburden well at the same location
(i.e., a well couplet) was selected for inclusion. Ground water data from the overburden
well at such a location would be more applicable to a vapor intrusion assessment than a
deeper bedrock well.

! GW-1 standards are based on either a Massachusetts MCL (drinking water standard) if one exists or is
usually based on the lowest of the following three criteria: (1) 20% of an allowable intake based on
noncancer health effects; (2) an excess lifetime cancer risk equal to one-in-one million (10°); or (3) a 50%
odor recognition threshold. Additionally, the Practical Quantitation Limit and background are also
considered.
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As shown in Table 2-4 and Figure 2-1, a total of 39 well locations fit the above criteria
for inclusion in the HHRA. However, only 22 of these had ground water data available
for the years 1998 to 2004. Many of the wells that do not have data available from 1998
to 2004 were installed solely for ground water elevation monitoring purposes, or were
only sampled and analyzed during the 1980s as part of the initial OU | and OU 11
remedial investigations. Regardless, the 22 wells that do have ground water data for the
years 1998 to 2004 provide good spatial coverage over the entire contaminant plume
area, as illustrated in Figure 2-1. Additionally, the 22 selected wells also have screened
interval depths that are applicable to a vapor intrusion assessment — most of the screened
intervals are less than 25 feet deep. Table 2-4 also shows the range of detected TCE
concentrations in the wells with data available from 1998 to 2004.

The ground water analytical data for the 22 selected wells are presented in Appendix A.
All data are presented, including non-detects. Data with a “J” qualifier (estimated value)
are included in the HHRA, as these data were deemed useable during the data validation
performed during each round of ground water sampling. These data were compiled from
each of the semi-annual ground water monitoring reports prepared by Roy F. Weston,
Arthur D. Little, and ICF Consulting from 1998 to 2004. The ground water data are
discussed further in the Tier 2 screening (Section 4).

2.3 Building Characteristics

The Nyanza ground water plume underlies an area that includes residential
neighborhoods and municipal, commercial, and industrial buildings. To support the
indoor air modeling using ground water data, a variety of site-specific parameters were
collected for “typical” residential and industrial/commercial structures in the plume area,
in order to model a “typical” residential home and a “typical” commercial/industrial
building over the plume. If no site-specific values were available, default values (from
the Johnson-Ettinger indoor air model [1991] and EPA, 2003a) are applied. Building-
related properties used for the modeling are summarized in Table 2-5.

The characteristics of typical residences and businesses in the area were compiled. For
both residential and commercial/industrial structures, we used estimations (obtained from
the Site base map) of the footprints (square feet) of the structures within the contaminated
ground water plume area to provide average and upper bound structure sizes. Figure 2-2
illustrates the structures that were identified as residential and those that were identified
as commercial/industrial. Information found in the EPA air sampling reports discussed in
Section 2.1 was used to confirm the footprint sizes of the residences, and to determine
typical residential basement types in the area. From this information, it was determined
that two types of residences should be modeled — those with below-grade concrete
basements and those with below-grade dirt floor basements. Slab-on-grade construction
is assumed for the commercial/industrial structures. Table 2-6 provides the resulting
average and upper bound residential and commercial/industrial structure sizes. The
residential sizes are consistent with the sizes of the homes previously sampled by EPA in
the town.
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Sample Location Trichloroethylene Vinyl Chloride Benzene Chlorobenzene 1,4-Dichlorobenzene
(ppb/v) (pPb/V) (pPb/V) (pPb/V) (ppb/V)
Dec. 1990 | Nov. 1998 | May 2004 || Dec. 1990 Nov. 1998 May 2004 || Dec. 1990 | Nov. 1998 | May 2004|| Dec. 1990 Nov. 1998 May 2004 || Dec. 1990 | Nov. 1998 | May 2004
A
Basemen NA 1.0 0.72 NA ND (0.20) ND (0.28) NA 0.30 0.41 NA ND (0.20) ND (0.27) NA 0.04 L ND (0.27)
First FI00:| NA 0.20 L | ND (0.26) NA ND (0.20) ND (0.26) NA 0.40 ND (0.26) NA ND (0.20) ND (0.26) NA ND (0.20) | ND (0.26)
B
Basemen NA NA ND (0.24) NA NA ND (0.24) NA NA 0.67 NA NA ND (0.24) NA NA ND (0.24)
First Floo NA NA ND (0.44) NA NA ND (0.45) NA NA ND (0.44) NA NA ND (0.44) NA NA ND (0.44)
C*
Basememi NA ND (0.2) NA NA ND (0.2) NA NA 0.4 NA NA ND (0.2) NA NA ND (0.2) NA
First Floo NA ND (0.2) NA NA ND (0.2) NA NA ND (0.2) NA NA ND (0.2) NA NA ND (0.2) NA
D
Basement (concrete)] ND (1) NA NA NA NA NA 1 NA NA ND (7) NA NA NA NA NA
E
Basement (concrete)] ND (1) NA NA NA NA NA 1 NA NA ND (7) NA NA NA NA NA
Ambient Aifl ND (1) NA NA NA NA NA 3 NA NA ND (7) NA NA NA NA NA
F
Basemen NA 1.0 0.40 NA ND (0.20) ND (0.28) NA 3.0 ND (0.28) NA ND (0.20) ND (0.28) NA ND (0.20) | ND (0.28)
First Floo NA 0.60 NA NA ND (0.20) NA NA 2.4 NA NA ND (0.20) NA NA ND (0.20) NA
G*
Basemen NA 7 NA NA ND (0.2) NA NA 0.9 NA NA ND (0.2) NA NA ND (0.2) NA
First Floo NA 5 NA NA ND (0.3) NA NA 1 NA NA ND (0.3) NA NA ND (0.3) NA
H*
Basemen NA 0.9 NA NA ND (0.2) NA NA 0.2B NA NA ND (0.2) NA NA ND (0.2) NA
First Floo NA 0.4 NA NA ND (0.2) NA NA 0.5 NA NA ND (0.2) NA NA 0.01B,L NA
1
Basement, at floor level
(fieldstone/concret
block walls, dirt floors)| ND (1) NA NA NA NA NA ND (1) NA NA ND (7) NA NA NA NA NA
Basement, 5' above flooff| ND (1) NA NA NA NA NA ND (1) NA NA ND (7) NA NA NA NA NA
Basement, back corneffl ND (1) NA NA NA NA NA ND (1) NA NA ND (7) NA NA NA NS NA
J
Basemen NA ND (0.20) | ND (0.26) NA ND (0.20) ND (0.26) NA 0.20 B,L |ND (0.26) NA ND (0.20) ND (0.26) NA ND (0.20) | ND (0.26)
First Floo NA 0.2 ND (0.28) NA 0.10 L ND (0.29) NA 0.50 ND (0.28) NA 0.10 L ND (0.28) NA 0.10 L ND (0.28)
K
Basemen NA 1.0 ND (0.30) NA 020 L ND (0.30) NA 0.50 029 L NA ND (0.20) ND (0.30) NA 0.10 L ND (0.30)
First Floo NA 0.40 ND (0.29) NA ND (0.20) ND (0.29) NA 0.40 0.27 L NA ND (0.20) ND (0.29) NA 0.40 ND (0.29)
L
Basemen NA 0.30 ND (1.2) NA ND (0.20) ND (1.2) NA 3.0 13 NA ND (0.20) ND (1.2) NA 0.20 L 1.7
First Floo NA 0.20 L | ND(1.1) NA ND (0.20) ND (1.1) NA 2.0 7.2 NA ND (0.20) ND (1.1) NA 0.10 L ND (1.1)
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Sample Location Trichloroethylene Vinyl Chloride Benzene Chlorobenzene 1,4-Dichlorobenzene
(pPb/V) (pPb/v) (ppb/v) (pPb/v) (pPb/v)
Dec. 1990 | Nov. 1998 | May 2004|| Dec. 1990|  Nov. 1998 | May 2004 Dec. 1990 | Nov. 1998 |May 2004|[ Dec. 1990 |  Nov.1998 | May 2004 || Dec. 1990 | Nov. 1998 | May 2004
g |
Basemen
(fieldstone/concretd
block walls, concretg
floors)| ND (1) 1.6 0.47 NA ND (0.20) ND (0.23) 4 1.2 0.56 ND (7) ND (0.20) ND (0.22) NA ND (0.20) | ND (0.22)
First Floof]  NA 1.9 0.25 L NA ND (0.20) ND (0.28) NA 14 0.42 NA ND (0.20) ND (0.27) NA 0.04 B,L | ND (0.26)
N
Basement (concrete wall
and floor)| ND (1) NA NA NA NA NA ND (1) NA NA ND (7) NA NA NA NA NA
Ambient/ Background™* NA 0.20 ND (0.20) NA ND (0.20) ND (0.05) NA 0.80 0.15 L NA ND (0.20) ND (0.20) NA ND (0.20) | ND (0.20)
[Town Hall*
2.1 (Oct.) ND (0.16) (Oct.) 0.21 (Oct.) ND (0.16) (Oct.) 0.19 (Oct.)
Storage Areg 4 2 (Nov.) NA NA ND (0.2) (Nov.) NA 1 0.4B (Nov.) NA ND (7) ND (0.2) (Nov.) NA NA 0.1L (Nov.) NA
Health Office, floor level
(1990 data only 2 NA NA NA NA NA ND (1) NA NA ND (7) NA NA NA NA NA
Health Office, 4' or 5 2.3 (Oct.) ND (0.16) (Oct.) 0.36 (Oct.) ND (0.16) (Oct.) 0.24 (Oct.)
above floor| 2 2 (Nov.) NA NA ND (0.2) (Nov.) NA ND (1) 0.4B (Nov.) NA ND (7) ND (0.2) (Nov.) NA NA 0.1L (Nov.) NA
Youth Advisory Board 2 (Oct.) ND (0.16) (Oct.) 0.24 (Oct.) ND (0.16) (Oct.) 0.25 (Oct.)
Room NA 1 (Nov.) NA NA ND (0.3) (Nov.) NA NA 0.4B (Nov.) NA NA ND (0.3) (Nov.) NA NA 0.1L (Nov.) NA
Ambient Airf 0.49 ND (0.16) 0.28 B ND (0.16) 0.23B
Police Department™
Dispatch Room NA 0.1L NA NA ND (0.2) NA NA 0.4 NA NA ND (0.2) NA NA 0.1B,.L NA
*Data from table entitled ""Summary of November 1998 Indoor Air Results™ provided as a separate electronic file (results2.wpd)
The exact location of the ambient/background air from the ""Summary of November 1998 Indoor Air Results" table is unknown.
NOTES: ND = Not detected above reporting limits
L = Estimated value, is below the calibration range
B = Analyte is associated with blank contamination
NA = Not applicable, no data collected
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Sample Location Trichloroethylene Vinyl Chloride Benzene Chlorobenzene 1,4-Dichlorobenzene
(pg/m?) (pg/m?) (pg/m?) (ng/m?) (pg/m?)
Dec. 1990 | Nov. 1998 | May 2004 | Dec. 1990 Nov. 1998 May 2004 || Dec. 1990 | Nov. 1998 [May 2004|| Dec. 1990 Nov. 1998 May 2004 || Dec. 1990 | Nov. 1998 | May 2004
A
Basement NA 5.4 3.9 NA ND (0.51) ND (0.72) NA 1.0 13 NA ND (0.92) ND (1.2) NA 0.24 L ND (1.6)
First Floor NA 11 L ND (1.4) NA ND (0.51) ND (0.66) NA 1.3 ND (0.83) NA ND (0.92) ND (1.2) NA ND (1.2) ND (1.6)
B
Basement NA NA ND (1.3) NA NA ND (0.61) NA NA 2.1 NA NA ND (1.1) NA NA ND (1.4)
First Floor NA NA ND (2.4) NA NA ND (1.2) NA NA ND (1.4) NA NA ND (2.0) NA NA ND (2.6)
C*
Basement NA ND (1.1) NA NA ND (0.51) NA NA 13 NA NA ND (0.92) NA NA ND (1.2) NA
First Floor NA ND (1.1) NA NA ND (0.51) NA NA ND (0.64) NA NA ND (0.92) NA NA ND (1.2) NA
D
Basement (concrete)| ND (5.4) NA NA NA NA NA 3.2 NA NA ND (32) NA NA NA NA NA
E
Basement (concrete)| ND (5.4) NA NA NA NA NA 3.2 NA NA ND (32) NA NA NA NA NA
Ambient Aiffl ND (5.4) NA NA NA NA NA 9.6 NA NA ND (32) NA NA NA NA NA
F
Basement NA 5.4 2.1 NA ND (0.51) ND (0.72) NA 9.6 ND (0.89) NA ND (0.92) ND (1.3) NA ND (1.2) ND (1.7)
First Floor NA 3.2 NA NA ND (0.51) NA NA 7.7 NA NA ND (0.92) NA NA ND (1.2) NA
G*
Basement NA 38 NA NA ND (0.51) NA NA 2.9 NA NA ND (0.92) NA NA ND (1.2) NA
First Floon NA 27 NA NA ND (0.77) NA NA 3.2 NA NA ND (1.4) NA NA ND (1.8) NA
H*
Basement NA 4.8 NA NA ND (0.51) NA NA 0.64 B NA NA ND (0.92) NA NA ND (1.2) NA
First Floor| NA 2.1 NA NA ND (0.51) NA NA 1.6 NA NA ND (0.92) NA NA 0.060 B,L NA
1
Basement, at floor leve!
(fieldstone/concretd
block walls, dirt floors)| ND (5.4) NA NA NA NA NA ND (3.2) NA NA ND (32) NA NA NA NA NA
Basement, 5' above floo:l ND (5.4) NA NA NA NA NA ND (3.2) NA NA ND (32) NA NA NA NA NA
Basement, back cornerf| ND (5.4) NA NA NA NA NA ND (3.2) NA NA ND (32) NA NA NA NA NA
J
Basement NA ND (1.1) | ND (1.4) NA ND (0.51) ND (0.66) NA 0.64 B,L [ND (0.83) NA ND (0.92) ND (1.2) NA ND (1.2) ND (1.6)
First Floor NA 1.1 ND (1.5) NA 0.26 L ND (0.74) NA 1.6 ND (0.89) NA 0.46 L ND (1.3) NA 0.60 L ND (1.7)
K
Basement NA 5.4 ND (1.6) NA 051 L ND (0.77) NA 1.6 093 L NA ND (0.92) ND (1.4) NA 0.60 L ND (1.8)
First Floon NA 2.1 ND (1.6) NA ND (0.51) ND (0.74) NA 1.3 0.86 L NA ND (0.92) ND (1.3) NA 2.4 ND (1.7)
L
Basement NA 1.6 ND (6.4) NA ND (0.51) ND (3.1) NA 9.6 42 NA ND (0.92) ND (5.5) NA 12 L 1.7
First Floon NA 11 L ND (5.9) NA ND (0.51) ND (2.8) NA 6.4 23 NA ND (0.92) ND (5.1) NA 0.60 L ND (6.6)
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Sample Location Trichloroethylene Vinyl Chloride Benzene Chlorobenzene 1,4-Dichlorobenzene
(ng/m’) (ng/m’) (ng/m’) (hg/m’) (ng/m’)
Dec. 1990 | Nov. 1998 | May 2004 || Dec. 1990 Nov. 1998 May 2004 || Dec. 1990 | Nov. 1998 | May 2004|| Dec. 1990 Nov. 1998 May 2004 || Dec. 1990 | Nov. 1998 | May 2004
M
Basemenll
(fieldstone/concrets
block walls, concretd
floors)| ND (5.4) 8.6 25 NA ND (0.51) ND (0.59) 13 3.8 1.8 ND (32) ND (0.92) ND (1.0) NA ND (1.2) ND (1.3)
First Floof| ~ NA 10.2 1.3L NA ND (0.51) ND (0.72) NA 45 1.3 NA ND (0.92) ND (1.2) NA 024 BL | ND(1.6)
N
Basement (concrete wall
and floor)| ND (5.4) NA NA NA NA NA ND (3.2) NA NA ND (32) NA NA NA NA NA
Ambient/ Background™ NA 1.1 ND (1.1) NA ND (0.5) ND (0.13) NA 2.6 0.48 L NA ND (0.92) ND (0.92) NA ND (1.2) ND (1.2)
[Town Hall*
11 (Oct.); ND (0.41) (Oct.); 0.67 (Oct.); ND (0.74) (Oct.); 1.1 (Oct.);
Storage Ared| 22 11 (Nov.) NA NA |ND(0.51) (Nov.)| NA 32 |13B(Nov.)| NA ND (32) | ND (0.92) (Nov.) NA NA 0.60 L (Nov.) NA
Health Office, floor leve
(1990 data only 11 NA NA NA NA NA ND (3.2) NA NA ND (32) NA NA NA NA NA
Health Office, 4' or 5 12 (Oct.); ND (0.41) (Oct.); 1.2 (Oct.); ND (0.74) (Oct.); 1.4 (Oct.);
above floof| 11 11 (Nov.) NA NA | ND(0.51) (Nov.)| NA ND (3.2) [1.3B (Nov.)| NA ND (32) | ND (0.92) (Nov.) NA NA 0.60 L (Nov.) NA
Youth Advisory Board 11 (Oct.); ND (0.41) (Oct.); 0.77 (Oct.); ND (0.74) (Oct.); 1.5 (Oct.);
Room| NA |54 (Nov.) NA NA |ND(0.77) (Nov.)| NA NA |13B(Nov)| NA NA ND (1.4) (Nov.) NA NA 0.60 L (Nov.) NA
Ambient Ail| 2.6 ND (0.41) 0.89 B ND (0.74) 14B
Police Department*
Dispatch Room NA 0.54 L NA NA ND (0.51) NA NA 1.3 NA NA ND (0.92) NA NA 0.60 B,L NA

*Data from table entitled

""Summary of November 1998 Indoor Air Results' provided as a separate electronic file (results2.wpd
The exact location of the ambient/background air from the "*Summary of November 1998 Indoor Air Results" table is unknown.

NOTES: ND = Not detected above reporting limits

L = Estimated value, is below the calibration range
B = Analyte is associated with blank contamination

NA = Not applicable, no data collected
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Table 2-2: Characterization of Indoor Air Sampling Locations
Basement | Approx TCE
Location® |ID Type Basement Properties size (if | GW Conc.? Notes EPQ Soutrce
available) (ug/L) T
Residences
2-inch drain pipe went down
approx 1 foot below floor and
L 1,100 . ) .
Al single family concrete floor with cinder 954 sq ft (MW-201, flo_or drains present; 14 paint cans July 2004
block walls ; (oil, latex, spray) and some
~200" -
household cleaners stored in
basement
small amt of water present in
sump pump hole in basement; gas
. .. |stone/granite foundation; 200 and water lines protrude through
B | single family gravel floor (1870 house) 806 sq ft (le\gg,o“B' basement wall (and large hole); July 2004
) unused lawnmower and latex
paints in basement
310
c?®| single family (MW-204B,
~200")
no visible signs of paints, oil,
D concrete walls and floor; 310 Staos ;Ehiosgtl;lsgitigo\r,gginaetr; me
| two-family |good condition, no major (MW-204B, s . Dec 1990
cracks ~100) of sampling, but water stains on
E walls and floor; gas and water
pipes enter wall at floor level
foundation: footings on
business on first ‘(ssrth ,hcc(;ncrete slzbﬂ 5,700 paint in basement; no obvious
F | floor, residence !n|s ed, carpeted floors 1700 sq ft | (MW-115B, |areas where soil gas could migrate|July 2004
with lunch room, x-ray ; .
on second ~250") into basement
room, nursery area, bath
room and storage areas)
5,700
G®| single family (MW-115B,
<50")
~3,000
H3| single family (ave of MW-
115B and
MW-302)
no visible signs of paints,
870 gasoline, solvents or cleaners
1| single family fleldstor_le/concrete block (MW-302, stored and no standing Water., Dec 1990
walls, dirt floor ; however, small amt of fuel oil
~250" - ;
recently spilled on floor during
natural gas conversion
sump pump in basement; small
stone foundation with 64" 1176 5q 1,200 hole in floor at east wall; a few
J two-family  [granite sills; concrete ! & (MW-203B, |small paint cans in basement; July 2004
floor ~100°) partially filled oil tank remains in
basement
~3,400
7'4"; 1208 sq| (ave of MW- |part of basement sectioned off as
K duplex concrete slab ft 201 and MW-|living room/kids play area July 2004
115B)
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Table 2-2: Characterization of Indoor Air Sampling Locations (continued)
Approx TCE
.1 . Ba_s emgnt Fp 2 EPA Source
Location- |[ID Type Basement Properties size (if GW Conc. Notes Renort
available) (pg/L) P
basement area sectioned off (part
used as play area for kids); hole in
~2,000 -
(ave of MW- wall near where waterline enters
L duplex rock foundation with 7'5"; 1534 sq 6B, MW-201, through floor; open area around July 2004
concrete slab ft rock protruding through concrete
MW-115B, ’ ;
slab had been fixed since 1998
and MW-302) L S
survey and no visible gaps in this
area; machinery and
sump pump hole in basement
fieldstone/concrete block (moved since 1998 survey) with 1.
walls, concrete floors; 300 2 inches of water; water stains on Dec 1990-
M| single family |walls in good condition, | 8" 986sqft| (MW-6B, [wallsand floors; household ’
. o | R July 2004
minor cracks visible in ~150") cleaners in basement, as well as a
floor heating oil tank and oil furnace,
paints, stains, and solvents
no standing water but 1-2 inches
concrete walls and floor; of water in sump and water stains
walls in good condition 37 on walls and floor; partially filled
N| single family |2 ! 9o0d condition, (MW-6A, > toor, partia’ly Dec 1990
minor cracks visible in ~150) unused leaking heating oil tank,
floor paints, stains, solvents, and
cleaners stored in basement
Municipal Buildings
e no standing water, visible water
stone and concrete; fairly ; ; . .
" . stains or signs of paints, soil,
- good condition (1990); .
Utility/storage gasoline, solvents or cleaners .
floor area around water . AR Dec1990; Oct
area (three L L stored in areas; drain pipe in wall
pipe in 2nd room is void L - 1998
rooms) X . (1990); main water line comes up
of concrete, showing soil K
870 through floor (and dirt around
(1998) o -
Town Hall (MW-302 pipe is discolored/stained) (1998)
Board of Health ~100" spray bottle of Fantastic cleaner
office (one concrete floor in basement| and can of furniture polish in Dec 1990
room) room
Youth Advisory concrete basement Oct 1998
Board room
Not Detected
Police (MW-404B
Department® and MW-
406B)
Notes:

! These properties, selected by EPA for indoor air monitoring in July, 2004, are potentially at the highest risk in the area adjacent to the site
because they are: (1) within the plume area that exceeds the GW-2 standards for the target VOCs, which contai

2 Approximate TCE ground water concentrations are from Fall 2003 Semi-Annual Ground Water Monitoring Report, Figure 4-1 (ICF, August
31, 2004). Concentrations are from nearest overburden monitoring well (distance noted), or average of equidistant wells.

% Basement property information not available in EPA reports.
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Table 2-3: Historic Indoor Air Screening Levels

October 2005

Benzene (C) 32-96 pg/m’ 319-958 pg/m®
(10-30 ppb/v) (100-300 ppb/v)
Trichloroethene (C) 134 pg/m® 1391 pg/m’
(25 ppb/v) (250 ppb/v)
Revised®: Revised®:
2-43 pug/m® 22-424 pug/m?
(0.4-8 ppb/v) (4-79 ppb/v)
Vinyl chloride (C) 3 ug/m* 26 pg/m*
(1 ppb/v) (10 ppb/v)
Chlorobenzene (NC) 552 pg/m® 552 pg/m®
(120 ppb/v) (120 ppb/v)
1,4-Dichlorobenzene (NC) 7,813 pg/m’ 7,813 pg/m’
(1,300 pph/v) (1,300 pph/v)

Notes:

1 MADEP screening levels for indoor air represent a concentration below which, if breathed continuously
(24 hrs/day, 350 days/year, 30 years), would not result in a cancer risk in excess of 1 in 10,000 (10™) or a
noncancer risk that would be more than 10 times the safe limit (Hazard Index=10).

2 Screening levels were calculated by EPA for risk management purposes based on a cancer risk of 10

and a noncancer hazard index of 10.

3 Recalculated using the draft EPA range of cancer slope factors for TCE (EPA, 2001a).

C = carcinogenic
NC = noncarcinogenic
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Table 2-4: Monitoring Wells Selected for Use in Indoor Air HHRA
ERT-1D (4-inch)* OB/BR 40.0 35.0-40.0 NA NA
ERT-1S (2-inch)* OB 13.0 8.0-13.0 NA NA
ERT-11 (2-inch)* OB 23.5 18.5-23.5 NA NA
ERT 2 OB 30.0 25.0-30.0 NA 200
MW-4A OB 24.0 4.0-24.0 46-8.8 not detected
MW-4B OB/BR 68.0 48.0 - 68.0 50-7.8 84 - 160
MW-5A* OB 39.0 4.0-39.0 NA NA
MW-6A OB 12.0 7.0-12.0 24-53 37-90
MW-6B OB 18.0 8.0-18.0 20-54 220 - 580
MW-8* OB NA NA NA NA
MW-9A OB 33.0 55-33.0 34-73 4.5
MW-9C* OB 16.0 11.0-16.0 NA NA
MW-10A OB/BR 11.8 6.8-11.8 19.2-19.2 36
MW-11* OB 16.0 6.0-16.0 NA NA
MW-102B OB 15.6 10.6 - 15.6 09-6.1 3.7-12
MW-104B OB 15.4 10.4-154 0.9-10.3 10-14
MW-105* OB 25.5 20.5-255 NA NA
MW-106* OB 23.8 18.8-23.8 NA NA
MW-108* OB 29.6 24.6 - 29.6 NA NA
MW-109* OB 24.0 19.0-24.0 NA NA
MW-111 OB 27.0 22.0-27.0 2.8-5.0 28
MW-112B OB 30.0 25.0-30.0 2.3-6.7 25-76
MW-113B OB 29.5 24.5-295 1.0-55 9.9 - 840
MW-115B OB 48.5 43.5-485 6.0-9.0 4,600 - 6,900
MW-201 OB 20.0 15.0- 20.0 10.4-11.7 790 -1,200
MW-202 OB 25.0 20.0-25.0 7.6-9.0 1,900
MW-203B OB 32.0 27.0-32.0 42-6.7 490 - 1,600
MW-204B OB 28.6 23.6-28.6 7.7-9.8 130 - 320
MW-302 OB 25.0 20.0-25.0 7.4-10.9 610 - 960
MW-304B OB 30.7 25.7 - 30.7 35-6.0 3.4 - 600
MW-305B OB 19.5 145-19.5 6.6-9.1 33-71
MW-405B OB 45.6 40.6 - 45.6 0.6-3.8 4,300 - 7,600
MW-503A OB 15.0 5.0-15.0 3.9-13.0 3.4
p-1* OB 42 39-42 NA NA
p-1S* OB 18 8-18 NA NA
p-2* OB 43 40-43 NA NA
p-3* OB 42 NA NA NA
p-4* OB 325 29.5-325 NA NA
pP-5* OB 43 38-43 NA NA

Notes: 1. TCE concentration range from samples collected between 1998 — 2004; a single value indicates only one
relevant sample available from that well.

NA = Data not available from between 1998 and 2004.

bgs = below ground surface

OB = Overburden; BR = Bedrock
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Table 2-5: Values and Sources for Model Input Parameters for Soil/Ground Water and
Building Properties

Soil/Ground Water Properties
Averade around water Semi-annual ground water Semi-annual ground water
o e?atgre deg C 13.2 reports 1998-2004 (see 15.6 reports 1998-2004 (see
P Section 4.0 — References) Section 4.0 — References)
For commercial/ industrial For commercial/ industrial
buildings: based on buildings: .be_lsed on
average value from semi- average minimum value
210 annual ground water 150 from semi-annual ground
reports 1998-2004 (see water rep_orts 1998-2004
Section 4.0 — References) (see Section 4.0 -
Depth below grade to — — Referer)ces). —
water table (and soil cm For residential buildings: For residential buildings:
thickness) based on minimum depth based on minimum depth
possible for model (which possible for model (which
corresponds to the 55" corresponds to the 55"
220 percentile of average 220 percentile of average
values from semi-annual values from semi-annual
ground water reports ground water reports
1998-2004 (see Section 1998-2004 (see Section
4.0 — References) 4.0 — References)
Soil type - loamy sand Ebasco, 1991 loamy sand (LS) | Ebasco, 1991
yp (LS) y
. lower bound of practical
Soil dry bulk density glem® 1.62 ?é;?:ltzggg‘;d on soil type 1.25 range of values (Table 7,
EPA 2003)
. . . default based on soil type literature-based value for
Soil total porosity unitless 0.39 (EPA 2003) 0.45 soil type (Fetter, 1988)
lower bound based on the
. e . 3, 3 default based on soil type soil type (bounded by the
Soil water-filled porosity | cm®/ cm 0.076 (EPA 2003) 0.049 soil’s effective total fluid
saturation property)
Building-related properties
typical/default for building typical/default for building
51?2:(?’]5:5(: space floor cm 10 foundation slab (Table 9, 10 foundation slab (Table 9,
EPA 2003) EPA 2003)
R, - upper bound of practical
Soil-building pressure typical default value
. ) Pa 4 20 range of values (Table 7,
differential (Table 7, EPA 2003) EPA 2003)
Indoor air exchange rate 1/hr 0.5 ?I’_ZISEI g r;ﬁnz\églsu)e 0.1 SOESF?R/EZ‘I(;\(;%)V alue (Table
Typical residential buildin
Depth below grade to typical/default for typical/default for
bottom of enclosed floor | cm 200 basement construction 200 basement construction
space (Table 9, EPA 2003) (Table 9, EPA 2003)
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Table 2-5: Values and Sources for Model Input Parameters for Soil/Ground Water and
Building Properties (continued)

typical/default for conservative for basement
0.2 basement construct_ior) 1.0 construct_ior_1 (based on
Floor-wall seam crack ) (based on crack ratio in ' crack ratio in Table 9,
width cm Table 9, EPA 2003) EPA 2003)
dirt floor scenario based dirt floor scenario based
1,130 on crack ratio of 1 610 on crack ratio of 1
(Ettinger 2005) (Ettinger 2005)
median value from 80 minimum value from 80
Enclosed space floor homes \_Nithin homes \_Nithin
cm 1,130 contaminated ground 610 contaminated ground
length
water area (based on map water area (based on map
estimate from total sq ft) estimate from total sq ft)
median value from 80 minimum value from 80
Enclosed space floor homes \_Nithin homes \_Nithin
- cm 1,130 contaminated ground 610 contaminated ground
width
water area (based on map water area (based on map
estimate from total sq ft) estimate from total sq ft)
median value from 7 minimum value from 7
Enclosed space height cm 225 homes sampled (EPA 190 homes sampled (EPA
2004) 2004)
Typical commercial building
Depth below grade to default for slab-on-grade default for slab-on-grade
Esggm of enclosed floor | cm 5 construction (EPA 2003) 5 construction (EPA 2003)
typical value for slab-on- conservative for slab-on-
Floor-wall seam crack om 0.75 grade construction (based 4 grade construction (based
width ' on crack ratio in Table 9, on crack ratio in Table 9,
EPA 2003) EPA 2003)
median value from 43 minimum value from 43
Enclosed space floor buildings within buildings within
cm 1,980 contaminated ground 580 contaminated ground
length
water area (based on map water area (based on map
estimate from total sq ft) estimate from total sq ft)
median value from 43 minimum value from 43
Enclosed space floor buildings within buildings within
- cm 1,980 contaminated ground 580 contaminated ground
width
water area (based on map water area (based on
estimate from total sq ft) estimate from total sq ft)
typical value based on conservative value based
Enclosed space height cm 244 building mixing height for 213 on building mixing heigr_lt
slab-on-grade scenario for slab-on-grade scenario
(Table 9, EPA 2003) (Table 9, EPA 2003)

1 The reasonable maximum parameters selected are those that provide the most conservative (i.e., highest)
modeled air concentrations.

ABR.032044.0.011.Final Nyanza Indoor Air Report Oct 2005.doc.10/25/2005

2-16




Nyanza Task Order DACW33-00-D-0002
Nyanza Indoor Air HHRA Final Report
October 2005

Table 2-6: Summary of Residential and Commercial/Industrial Structure Sizes

Average 1,489 8,494
Maximum 2,977 77,452
Minimum 390 357

Median 1,386 4,238

Number 80 43
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3.0 Tier 1 Ground Water and Indoor Air Screening

Consistent with EPA’s vapor intrusion guidance (2002), the evaluation of the potential
risk from vapor intrusion follows a multi-tiered approach. Tier 1 Primary Screening
consists of screening of chemicals to determine the potential for vapor intrusion, and
development of a conceptual site model (CSM). A Tier 1 primary screening has, in effect,
already been completed by EPA, as it has already been determined that an indoor air
assessment is required. That is, based on the potential at the Site for subsurface vapor
intrusion (exceedances of the MCP GW-2 criteria) and based on the detection of TCE in
indoor air at concentrations greater than screening levels derived using MADEP
methodology (EPA, 2004; MADEP, 1991), as described in Section 2.1, EPA has
determined that an indoor air HHRA should be conducted.

To complete the Tier 1 screening, ICF developed a CSM that integrates the available
information and specifies the sources, chemicals released, fate and transport mechanisms,
potentially exposed populations (i.e., the existence of inhabited buildings located above
or in close proximity to subsurface contamination), potential exposure pathways, and
routes of exposure (e.g., breathing, ingesting) that the HHRA addresses. The CSM for the
indoor air HHRA at the Nyanza site is shown in Figure 3-1.
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Conceptual Site Model for Indoor Air at the Nyanza Site

Figure 3-1
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4.0 Tier 2 Ground Water and Indoor Air Screening

Tier 2 secondary screening consists of screening detected chemicals in ground water and
indoor air against generic risk-based criteria to determine if a Tier 3 assessment is
necessary. For the Tier 2 screening, ground water data are compared to appropriate
screening criteria both to confirm whether a Tier 3 analysis is necessary and to provide
support that chemicals of sufficient volatility and toxicity to present potential risks are
present in ground water.

The results of the Tier 2 ground water data screening are shown in Tables 4-1 and 4-2.
Table 4-1 shows a comparison of the ground water data described in Section 2.2 (both
maximum detected concentration, and the arithmetic average concentration calculated
using ¥ the detection limit for non-detects®) to EPA’s target ground water concentrations
(TGCs) (EPA, 2002). The TGCs in Table 4-1 are taken from Table 2c in EPA, 2002, and
may correspond to: (1) an incremental cancer risk of one in one million (1 x 10°); (2) a
noncancer hazard quotient of 0.1 (TGCs based on noncancer effects from Table 2c [EPA,
2002] were revised to a noncancer hazard quotient of 0.1, as per EPA Region | guidance);
or (3) an EPA Maximum Contaminant Limit (MCL) (again, as provided in Table 2c
[EPA, 2002]). Table 4-2 shows a comparison of the ground water data to the MCP GW-2
criteria (based on volatilization potential to indoor air). The following chemicals exceed
the criteria:

Exceeded TGCs (Table 4-1):
e 1,2,4-Trichlorobenzene (maximum)
e 1,2-Dichlorobenzene (average and maximum)
o Naphthalene (average and maximum)
« Nitrobenzene (maximum)
e 1,2-Dichloroethene, total (average and maximum)
e Benzene (average and maximum)
e Chlorobenzene (average and maximum)
e cis-1,2-Dichloroethene (average and maximum)
e Methylene chloride (maximum)
e TCE (average and maximum)
e Vinyl chloride (average and maximum)

% The calculated average may be greater than the maximum, because when there are a limited number of
detects, the use of % the detection limit for non-detects may elevate the average calculation. Thus, if the
average exceeds the TGC, but the maximum detected concentration does not, the chemical is not carried
through to the Tier 3 HHRA (for example, for 1,2-dichloroethane, although the average calculated
concentration is 18 ug/L, based on the inclusion of ¥ the detection limit for non-detects, the single
detection out of 110 samples is 0.9 ug/L, and the TGC is 5 ug/L).
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Exceeded MCP GW-2 (Table 4-2):
e 1,1-Dichloroethene (average and maximum)
e Chlorobenzene (maximum)
e TCE (average and maximum)
e Vinyl chloride (average and maximum)

Neither EPA TCGs nor MCP GW-2 criteria are available for aniline, p-nitroaniline, or
pentachlorophenol. The EPA Draft Subsurface Vapor Intrusion Guidance (EPA, 2002)
states that target concentrations for contaminants in indoor air, ground water, and soil gas
were developed only for those chemicals that were judged to be sufficiently volatile and
toxic to pose an inhalation risk. Both aniline and pentachlorophenol are listed (Table 1,
EPA, 2002) as not sufficiently volatile; therefore, EPA did not develop criteria for these
chemicals (we assume that the volatility of p-nitroaniline is similar to that of aniline).
Based on the EPA guidance, because these chemicals are not sufficiently volatile, they
are not constituents of potential concern for the vapor intrusion pathway and do not need
to be evaluated further (page 15 and page D-1, EPA, 2002).

The chemicals in ground water that exceed either criterion are carried through to the Tier
3 HHRA.

As described in Section 2.1, actual indoor air data were compared to various criteria by
EPA in 1990, 1998, and 2004, and, in each case, EPA determined that additional analysis
should be conducted. Even though a Tier 3 HHRA is planned for all detected chemicals
in indoor air (in addition to the chemicals that exceed either ground water criterion, as
described above), in order to be consistent with the ground water screening, available Site
indoor air data (the maximum concentration detected at each sampling location) are
compared to the generic target indoor air concentrations provided Table 2c in the EPA
(2002) guidance. The EPA criteria used for screening correspond to a cancer risk level of
1 x 10°®, or a hazard quotient of 0.1 for noncancer risk. As shown in Table 4-3:

o TCE exceeds its target indoor air concentration (based on a cancer risk of
1 x 10 at all locations where it was detected.

« Vinyl chloride exceeds its target indoor air concentration (based on a cancer
risk of 1 x 10°®) at one location.

e Benzene exceeds its target indoor air concentration (based on a cancer risk of
1 x 10 at all locations where it was detected.

o Chlorobenzene, detected at only one location, does not exceed its target
indoor air concentration (based on a noncancer hazard quotient of 0.1).

e 1,4-Dichlorobenzene does not exceed its target indoor air concentration (based
on a noncancer hazard quotient of 0.1) at any location.

Although only TCE, vinyl chloride, and benzene exceed their generic target indoor air

concentrations (that are based on a cancer risk of 1 x 10), all five chemicals detected in
indoor air are carried through to the Tier 3 analysis.
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Table 4-1: Summary of Selected Ground Water Data for Indoor Air Model and Comparison to EPA TGC
Location Minimum Maximum
Basis of Criterion Detection of Concentration Concentration

Chemical Criteria (EPA, 2002) Frequency Units Maximum (Qualifier) (Qualifier) Average
Semivolatile Organics
1,2,4-Trichlorobenzene 340 ug/L Noncancer HI=0.1 90/ 110 ug/L MW-202 0.16 J 530 81
1,2-Dichlorobenzene 260 ug/L Noncancer HI=0.1 99/ 110 ug/L MW-115B 0.23J 2800 700
1,3-Dichlorobenzene 83 ug/L Noncancer HI=0.1 66 / 110 ug/L MW-113B 0.6 J 46 J 36
1,4-Dichlorobenzene 820 ug/L Noncancer HI=0.1 93/ 110 ug/L MW-115B 0.26 J 500 120
4-Nitroaniline NA 2 /110 ug/L MW-204B 0.19J 1.2 3 87
Aniline NA 74 | 107 ug/L MW-115B 0.14 J 20000 1700
Naphthalene 15 ug/L Noncancer HI=0.1 42/ 110 ug/L MW-115B 0.74 J 400 J 66
Nitrobenzene 200 ug/L Noncancer HI=0.1 36 / 109 ug/L MW-113B 0.53 2200 J 89
Pentachlorophenol NA 31/110 ug/L MW-6B 0.036 J 2.2 46
Volatile Organics
1,1-Dichloroethene 19 ug/L Noncancer HI=0.1 6 /110 ug/L MW-112B 1 13 18
1,2-Dichloroethane 5 ug/L MCL 1/110 ug/L MW-405B 091 091 18
1,2-Dichloroethene (total) 18 ug/L Noncancer HI=0.1 106 / 108 ug/L ERT-2 0.89 J 1000 170
2-Butanone 44000 ug/L Noncancer HI=0.1 2 /110 ug/L MW-405B 723 90 J 77
Acetone 22000 ug/L Noncancer HI=0.1 8 /110 ug/L MW-115B 281J 780 J 82
Benzene 5ug/L MCL 61/ 110 ug/L MW-6B 0.34J 120 30
Chlorobenzene 39 ug/L Noncancer HI=0.1 95/ 110 ug/L MW-405B 0.92 J 5600 930
Chloroform 80 ug/L MCL 2 /110 ug/L MW-405B 0.32J 0.6 J 18
cis-1,2-Dichloroethene 21 ug/L Noncancer HI=0.1 109 / 110 ug/L ERT-2 0.85J 1000 160
Ethylbenzene 700 ug/L MCL 11/ 110 ug/L MW-6B 1.2 851 18
Methylene chloride 58 ug/L Cancer Risk=1x10° 19 / 110 ug/L MW-115B 133 70 J 18
Tetrachloroethene 5 ug/L MCL 4 /110 ug/L MW-405B 0.37 J 2 18
Toluene 150 ug/L Noncancer HI=0.1 5/ 110 ug/L MW-405B 0.7 J 13 18
trans-1,2-Dichloroethene 18 ug/L Noncancer HI=0.1 14/ 110 ug/L MW-6A 1J 8.6 18
Trichloroethene 5 ug/L MCL 109/ 110 ug/L MW-405B 25 7600 1300
Vinyl chloride 2 ug/L MCL 27 / 110 ug/L MW-304B 0.59 J 46 20
Xylene (0) 3300 ug/L Noncancer HI=0.1 1/76 ug/L MW-6B 381J 3.81J 19
Xylenes 2200 ug/L Noncancer HI=0.1 5/108 ug/L MW-405B 0.7J 20 19

Criteria = EPA Target Ground Water Concentration (TGC) from Table 2c (EPA, 2002)

Shaded values indicate exceedence of criteria. Average maybe greater than Maximum because 1/2 Detection Limit is used in the calculation (J values included).
U = Not Detected J = Estimated NA = Not Available Average = Arithmetic average

HI = Noncancer hazard index MCL = Maximum Contaminant Level
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Table 4-2: Summary of Selected Ground Water Data for Indoor Air Model and Comparison to MCP GW-2
Location Minimum Maximum
Detection of Concentration Concentration
Chemical Criteria Frequency Units Maximum (Qualifier) (Qualifier) Average
Semivolatile Organics
1,2,4-Trichlorobenzene 10000 ug/l 90 / 110 ug/L MW -202 0.16 J 530 81
1,2-Dichlorobenzene 10000 ug/I 99/ 110 ug/L MW-115B 0.23 J 2800 700
1,3-Dichlorobenzene 10000 ug/I 66 / 110 ug/L MW-113B 0.6 J 46 J 36
1,4-Dichlorobenzene 30000 ug/I 93/ 110 ug/L MW-115B 0.26 J 500 120
4-Nitroaniline NA 2/ 110 ug/L MW-204B 0.19J 1.2 J 87
Aniline NA 74 / 107 ug/L MW-115B 0.14 J 20000 1700
Naphthalene 6000 ug/I 42 / 110 ug/L MW-115B 0.74 J 400 J 66
Nitrobenzene NA 36/ 109 ug/L MW-113B 0.53 2200 J 89
Pentachlorophenol NA 31/ 110 ug/L MW-6B 0.036 J 2.2 46
Volatile Organics
1,1-Dichloroethene 1 ug/l 6/ 110 ug/L MW-112B 1 13 18
1,2-Dichloroethane 20 ug/l 1/ 110 ug/L MW -405B 09J 09J 18
1,2-Dichloroethene (total) NA 106 / 108 ug/L ERT-2 0.89 J 1000 170
2-Butanone 50000 ug/I 2/ 110 ug/L MW-405B 72 J 90 J 77
Acetone 50000 ug/I 8/ 110 ug/L MW-115B 283 780 J 82
Benzene 2000 ug/I 61/ 110 ug/L MW -6B 0.34 J 120 30
Chlorobenzene 1000 ug/I 95/ 110 ug/L MW-405B 0.92 J 5600 930
Chloroform 400 ug/I 2/ 110 ug/L MW-405B 0.32J 0.6 J 18
cis-1,2-Dichloroethene 30000 ug/I 109 / 110 ug/L ERT-2 0.85 J 1000 160
Ethylbenzene 30000 ug/l 11/ 110 ug/L MW-6B 1.2 J 8.5J 18
Methylene chloride 50000 ug/I 19/ 110 ug/L MW-115B 1.3J 70 J 18
Tetrachloroethene 3000 ug/I 4/ 110 ug/L MW-405B 0.37 J 2 18
Toluene 6000 ug/I 5/ 110 ug/L MW-405B 0.7 J 13 18
trans-1,2-Dichloroethene 20000 ug/l 14 / 110 ug/L MW-6A 13 8.6 18
Trichloroethene 300 ug/I 109/ 110 ug/L MW-405B 2.5 7600 1300
Vinyl chloride 2 ug/l 27 / 110 ug/L MW-304B 0.59 J 46 20
Xylene (0) NA 1/ 76 ug/L MW-6B 3.8J 3.8J 19
Xylenes 6000 ug/I 5/ 108 ug/L MW -405B 0.7 J 20 19

Criteria = MCP GW-2

Shaded values indicate exceedence of criteria. Average maybe greater than Maximum because 1/2 Detection Limit is used in the calculation (J values included).

U = Not Detected J = Estimated NA = Not Available Average = Arithmetic average
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Table 4-3: Comparison of Maximum Measured Indoor Air Concentrations to Target Air

Concentrations

Target . ) 1 3
Air Maximum Measured Concentrations™ (Jlg/m”)
Chemical® Conc.?
(ug/ms) Residences
A B C D E F
Trichloroethene 0.022
Vinyl chloride 0.28
Benzene 0.31
Chlorobenzene 6
1,4-Dichlorobenzene® 80 0.24
Target . ) 1 3
o, Air Maximum Measured Concentrations™ (Llg/m~)
Chemical Conc.*
(Uglm3) Residences
H | J K L M
Trichloroethene 0.022
Vinyl chloride 0.28 0.26
Benzene 0.31
Chlorobenzene 6 0.46
1,4-Dichlorobenzene’ 80 0.06 0.6 2.4 10 0.24
Target . . 1 3
; Maximum Measured Concentrations™ (Llg/m~)
. Air
Chemical Conc.*
(|J.g/m3) Town Hall Police Department
Health Office, Health Office, Youth . .
S}&)rage floor level (1990 | 4'or 5" above Advisory Am):)_lent D’lspatch
rea data only) floor Board Room Ir oom
Trichloroethene 0.022
Vinyl chloride 0.28
Benzene 0.31
Chlorobenzene 6
1,4-Dichlorobenzene® 80 11 1.4 15 1.4 0.60

Notes:

! The maximum concentration detected on any level of the home; blank cells indicate no detects or not analyzed.
2 Only these five chemicals were measured in indoor air.
% Because 1,4-dichlorobenzene has no target air concentration, the target air concentration for 1,2-dichlorobenzene is

used.

4 Target air concentration corresponding to a cancer risk of 1 x 10 or a hazard index of 0.1.
Shaded values exceed Target Air Concentration criteria. The full data set (including qualifiers and detection limits)

may be found in Table 2-1.
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5.0 Tier 3 Site-Specific HHRA

Tier 3 is a site-specific inhalation HHRA that consists of:

« Determining chemicals of potential concern,

o Describing exposure scenarios (both current and future),

e Modeling vapor intrusion for ground water contaminants of potential concern,
o Characterizing quantitative risk, and

« Discussing uncertainties.

Two indoor air risk assessments are conducted under this task: (1) one using available measured
indoor air data; and (2) one using vapor intrusion modeling of ground water chemicals of
potential concern (COPCs).

Using available indoor air data, and exposure parameters and risk equations as provided in the
Johnson-Ettinger Users Guide (2003a), an indoor air HHRA is conducted on a building-by-
building basis for:

e Fourteen (14) individual residences,
e The Police Department, and
o Two Town Hall locations (one basement and one first floor location).

The inhalation HHRA based on ground water concentrations is conducted using the estimated
indoor air concentrations and risk calculations in the Johnson-Ettinger model for the theoretical
indoor air exposures in “typical” buildings at the Site (determined as described below in Section
5.2.2). The calculations are done for the chemicals of potential concern in ground water from the
selected monitoring well locations for six exposure scenarios that represent potential site-wide
exposures and risks and that are assumed to apply to both current and potential future risks. The
scenarios include central tendency and reasonable maximum estimates for residential buildings
(with below-ground concrete basements and dirt basements) and industrial/commercial buildings
(with concrete slab construction).

5.1 Determination of Chemicals of Potential Concern

5.1.1 Available Indoor Air Data
For the buildings with available indoor air data, all five contaminants detected in indoor air are
used in this HHRA, and are considered COPCs. These include:

e« TCE
e Vinyl Chloride
« Benzene

e Chlorobenzene
e 1,4-Dichlorobenzene
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5.1.2 Ground Water Data

The ground water contaminants included in Tiers 1 and 2 whose maximum detected
concentrations exceed either the EPA (2002) TGC screening levels corresponding to a 1 x 10°
cancer risk level and/or a noncancer hazard quotient of 0.1 or MADEP GW-2 criteria, are
considered COPCs. The 12 ground water COPCs are:

e 1,2,4-Trichlorobenzene
e 1,2-Dichlorobenzene

e Naphthalene

e Nitrobenzene

e 1,2-Dichloroethene, total
o Benzene

e Chlorobenzene

e cis-1,2-Dichloroethene
e Methylene chloride

e« TCE

e Vinyl chloride

e 1,1-Dichloroethene

5.2 Determination of Exposure Point Concentrations

Exposure point concentrations are the concentrations that individuals could potentially be
exposed to from indoor air.

5.2.1 Available Indoor Air Data

For the buildings with available indoor air data, the maximum detected air concentration of each
COPC (Table 4-3) at each location is used in the HHRA as the exposure point concentration. If a
COPC has not been detected in air at a particular location, it is not included in the assessment of
indoor air risks at that location.

5.2.2 Ground Water Data and Modeling

For the representative indoor air exposure scenarios, indoor air concentrations were modeled for
the central tendency exposure (CTE) scenarios using average site-wide ground water
concentrations. For the reasonable maximum exposure (RME) scenarios, the maximum detected
ground water concentrations were used. The average and maximum ground water concentrations
for each COPC used in the model are summarized in Table 4-1 (with all data listed in Appendix
A).

ICF evaluated the vapor intrusion to indoor air pathway from overburden ground water using
EPA’s Draft Subsurface Vapor Intrusion Guidance (EPA, 2002). The Johnson-Ettinger (1991)
vapor intrusion model is recommended by this EPA guidance document. This model is
recommended for contaminant partitioning and subsurface vapor transport into buildings when a
site meets certain criteria (for example, when it is known that volatile chemicals exist in soil or
ground water at depths of 100 feet or less). The soil, ground water, or soil gas models
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approximate one-dimensional, steady-state vapor transport and can either perform forward- or
reverse-risk calculations (i.e., using site-specific soil, ground water, or soil gas concentrations,
the model calculates an incremental cancer risk or hazard quotient or reverse-calculates an
“acceptable” environmental concentration given a user-defined risk level).

There are six modeled indoor air concentrations, corresponding to the six potential exposure
scenarios, and based on the three types of basements in structures near the Site:

Central tendency residential: below-ground concrete basement
Reasonable maximum residential: below-ground concrete basement
Central tendency residential: below-ground dirt basement

Reasonable maximum residential: below-ground dirt basement

Central tendency industrial/commercial: concrete slab construction
Reasonable maximum industrial/commercial: concrete slab construction

SourwndE

For the selected COPCs in ground water, the indoor air exposure point concentrations are
modeled for the CTE scenarios using arithmetic average ground water concentrations, while the
RME exposure scenarios use the maximum detected ground water concentrations. Data qualified
with “J” (estimated) are used and non-detects are included in the averaging calculation at % the
detection limit.

The advanced Johnson-Ettinger model is used. The advanced model is chosen because it allows
more flexibility by providing the user with the ability to enter data for all of the model
parameters, thus making the results as site-specific as possible. Site-specific inputs relating to
soil type, ground water properties, and building characteristics for the indoor air ground water
model are listed in Table 2-5. The parameters listed in Table 2-5 were developed using data from
the Nyanza OU Il Remedial Investigation (RI) (Ebasco, 1991), the semi-annual ground water
monitoring reports, or are based on CADD/GIS base map estimates. If site-specific data are not
available, typical or default values provided in the Johnson-Ettinger indoor air model are applied.
The reasonable maximum parameters selected are those that provide the most conservative (i.e.,
highest) modeled air concentrations.

The soil properties presented in Table 2-5 are based on soil boring logs (Ebasco, 1991) from the
monitoring wells in the area of interest (Table 2-4). These logs indicate that the dominant soil
type in the unsaturated zone consists of silty sands. The soils are classified (using the Unified
Soil Classification System) predominantly as SM soils (silty sands, sand-silt mixtures). Based on
the available grain size analyses for the Site, the soil type corresponds to loamy sand
(approximately 12-25 percent fines), as defined in the Johnson and Ettinger model.

The ground water properties presented in Table 2-5 are based on the data collected during the
semi-annual monitoring events performed since 1998. The average annual depth-to-ground water
for monitoring wells in the area of interest is approximately 7 feet below ground surface (bgs),
with an average minimum depth of approximately 5 feet bgs and an average maximum depth of
8.5 feet bgs. Ground water elevations vary seasonally, with elevations in the wet season (e.g.,
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spring) generally 1.5 to 2 feet higher than during the dry season (e.g., summer, fall). Fluctuations
in the water table can have a significant impact on the vapor intrusion. Shallow ground water can
result in a shorter diffusion travel distance from the water table to a basement, or as recent
studies suggest, shallow ground water caused by recent rainfall may correspond to lower indoor
air concentrations because the rainfall may form a layer of “clean” water at the top of the water
table and reduce the upward diffusion of contaminated vapors.

A limitation of the Johnson and Ettinger model is that the depth to ground water (plus the
calculated capillary fringe thickness) cannot be shallower than the depth to the bottom of the
enclosed floor space. This limitation is not an issue for the commercial/industrial buildings with
slab foundations because the depth to the bottom of the enclosed floor space is sufficiently above
the ground water depths. However, for the residential scenarios, the depth to the bottom of the
enclosed floor space (i.e., the depth of the basement) is much closer to the ground water table
and in some cases would reach or exceed the depth to the ground water (or capillary fringe).
Because the model will not run if the bottom of the enclosed floor space is at or below the
capillary fringe, the ground water depths for the residential scenarios presented in Table 2-5 are
based on depths observed during the semi-annual sampling that correspond to the 55th percentile
of the average ground water depth values. That is, the depths used for the residential basement
scenarios are slightly deeper than those used for the commercial/industrial concrete slab
scenario, in which the ground water depths are based on the average (i.e., 50th percentile) of
observed ground water depths. However, the ground water depths used for the residential
basement scenarios are still well within the range of average ground water depths found at the
Site.

The air concentrations calculated by the Johnson-Ettinger model for each of the six scenarios are
presented in Table 5-1. In general, the central tendency indoor air concentrations estimated by
the model (based on the average ground water concentrations and using central tendency model
parameters) are consistent with the range of measured indoor air concentrations from the 1990,
1998, and 2004 EPA sampling. However, the reasonable maximum indoor air concentrations
(using the maximum ground water concentrations and high end, or conservative, inputs into the
model) are orders-of-magnitude higher than measured concentrations, as shown in Table 5-2.
This difference is because of the very conservative nature of three of the building-related
properties used in the vapor intrusion model that change the risk results by more than an order of
magnitude between the central tendency and the reasonable maximum scenarios, including the
indoor air exchange rate, the floor-wall seam crack width, and the soil-building differential, as
discussed in detail in Section 5.7.2. It should be noted that for benzene, however, the highest
measured residential indoor air concentration appears to be on the same order of magnitude as
the concentration modeled for the reasonable maximum residential concrete basement and
industrial/commercial building scenarios. This measured benzene result may be related to the
observation of other petroleum products that may emit VOCs in this particular residential
basement that was sampled by EPA.
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5.3 Exposure Scenarios

5.3.1 Available Indoor Air Data
The risks for potential indoor exposures at residences that were sampled and at the Town Hall
and Police Department are estimated for two scenarios:

1. A central tendency scenario, based on maximum detected indoor air
concentrations along with CTE parameters.
2. A reasonable maximum scenario, based on maximum detected indoor air

concentrations along with RME parameters.

The maximum detected indoor air concentrations are used in both scenarios because there were
few (generally three or fewer) samples taken at each location.

The exposure parameters are selected to be consistent with those used in the Johnson-Ettinger
model risk calculations for adults, as described in the next section. Many of these exposure
parameters were originally published in EPA’s Exposure Factors Handbook (1997a), where their
derivation is described in detail. Exposure parameters are listed in Table 5-3 for the CTE
scenario and in Table 5-4 for the RME scenario. Child exposures are not evaluated. For the
estimation of cancer risks, the longer exposure duration used to estimate adult exposures results
in somewhat higher estimated cancer risks. Estimates of noncancer hazard indices for children
could be higher than those calculated for adults, based on the lower body rate and higher
inhalation rate.

5.3.2 Ground Water Data
There are two representative exposure scenarios for the indoor air concentrations modeled from
ground water data in both residential buildings and industrial/commercial facilities, including:

1. The CTE scenario, using representative average indoor air model assumptions, CTE
parameters (Table 5-3), and the arithmetic mean ground water concentrations.
2. The RME scenario, using the most conservative assumptions in the model (e.g., low

air exchange rates, shallow depth to ground water, and large cracks in the
foundation), upper bound exposure parameters (Table 5-4), and the maximum
detected ground water concentrations.

It is noted that our representation of industrial/commercial facilities is a conservative estimate of
potential exposures in these types of facilities, because the number of working days per year is
usually assumed to be 250 days/year, and workers may only be exposed for about 8 hours per
day. Thus, this estimate is also likely to be a sufficient estimate of potential exposures for visitors
in municipal buildings, such as the Town Hall and Police Department.

It is assumed that exposures are the same for both current and potential future exposure
scenarios.
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54 Calculation of Average Daily Dose
For each contaminant, the average daily dose is calculated as:

EF x ED x Cbuilding

ADD =
AT x 365days/ yr

Where:
ADD = Average daily dose (mg/m°)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
Chuilding = Vapor concentration in the building (mg/m®)
AT = Averaging time for non-carcinogens (ATyc) or carcinogens (AT.) (years)

5.5 Toxicity Assessment

Toxicity values were compiled from EPA’s Integrated Risk Information System (IRIS) on-line
database and other references, and were submitted to EPA Region | for review. Based on
feedback from EPA Region | (EPA Region I, 2005), the toxicity values shown in Tables 5-5 and
5-6 were used in the HHRA. Toxicity values were selected and approved by EPA on the basis of
the following recommended hierarchy for site-specific risk assessments (EPA, 2003b):

e Tier 1- EPA’s IRIS.

e Tier 2- EPA’s Provisional Peer Reviewed Toxicity Values (PPRTVs). The Office of
Research and Development/National Center for Environmental
Assessment/Superfund Health Risk Technical Support Center develops PPRTVs on a
chemical specific basis when requested by EPA’s Superfund program.

e Tier 3- Other Toxicity Values. Tier 3 includes additional EPA and non-EPA sources
of toxicity information, such as EPA’s Health Effects Assessment Summary Tables
(HEAST) document, which has not been updated since 1997.

Both the previously published EPA TCE inhalation cancer slope factor (1987) of 6.0 x 107
(mg/kg-day)™ and EPA’s draft (more conservative) high end cancer slope factor of 0.4 (mg/kg-
day)™ (derived from residential drinking water exposure) (EPA, 2001a) are used to calculate
risks from exposure to TCE.>

For carcinogenic chemicals without published inhalation toxicity values, inhalation unit risks
(URs) are extrapolated from published oral cancer slope factors, using the following equations,
as provided in the Johnson-Ettinger Model User’s Guide (2003a):

® In EPA, 2001, several cancer slope factors were developed, with most slope factors falling between

2x107 and 4x107* per mg/kg-day. EPA considers the presentation of a range to be reasonable in view of the risk
factors that can modify the effects of TCE in different populations. This HHRA uses the most conservative of the
slope factors presented in the EPA document.
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UR = Unit risk for inhalation (ug/m®)™*

CSF = Cancer slope factor (mg/kg/day)™

IR = Inhalation rate for adults (m*/day), assumed to be 20 m*/day
BW = Body weight for adults (kg), assumed to be 70 kg

10" = conversion from milligrams (mg) to micrograms (ng)

UR = CSF x IRx(B
Where:

For noncarcinogenic chemicals, reference concentrations (RfCs) are extrapolated from reference
doses (RfDs) using the following equation:

RfC = RfD x (%) x BW

Where:
RfC = Reference concentrations (mg/m®)
RfD = Reference doses (mg/kg/day)
IR = Inhalation rate for adults (m*/day), assumed to be 20 m®/day
BW = Body weight for adults (kg), assumed to be 70 kg

There are currently no toxicity values available for cis-1,2-dichloroethene. Thus, as directed by
EPA Region 1, the potential risks due to exposure to cis-1,2-dichloroethene are discussed
qualitatively. In addition, since the majority of the 1,2-dichloroethene detected in ground water at
the Nyanza Site is cis-1,2-dichloroethene, the evaluation of total 1,2-dichloroethene is also
qualitative.

5.6 Risk Characterization

5.6.1 Risk Characterization Methodology

In the risk characterization, we calculate estimated incremental risks due to COPCs in indoor air
at the Site, for both the available indoor air data and the modeled indoor air data. For residences
and buildings with measured indoor air data, Excel spreadsheets are used to calculate risks. For
the site-wide modeled ground water vapor intrusion into representative homes and buildings,
incremental risks are calculated within the Johnson-Ettinger model.

For each carcinogenic contaminant, the chemical-specific risk level is calculated as:

Cancer Risk = ADD xURF

Where:
ADD = Average daily dose (mg/m?)
URF = Unit risk factor (mg/m®)™*
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The inhalation risk results are presented as a sum total of estimated incremental risks from
modeled exposures to the carcinogenic COPCs for each of the six exposure scenarios.

Cancer risk estimates are compared to EPA's generally allowable risk limit range, which
represents an increased (incremental) risk (or probability) of cancer for an individual potentially
exposed to site contaminants, in addition to each individual’s baseline cancer risk. The EPA
incremental allowable risk limit range is presented in scientific notation as 1 x 10 to 1 x 107,
defined as a risk of cancer for potentially exposed individuals of one in ten thousand to one in
one million. In other words, if the estimated cancer risks are within the range of 1 x 10 to 1 x
10, then they may be considered acceptable. However, if the risks are higher than 1 x 10, they
would be considered unacceptable and would be further evaluated.

For each noncarcinogenic contaminant, the chemical-specific hazard quotient (HQ) is calculated
as:

Hazard Quotient = ADPD
RfC

Where:
ADD = Average daily dose (mg/m?)
RfC = Reference concentration (mg/m°)

The inhalation risk results are presented as a sum total of hazard quotients (termed a hazard
index) for the noncarcinogenic COPCs for each individual exposure location. If the hazard index
is less than 1.0, adverse health effects for the exposure are not anticipated.

Because each exposure scenario has the same time frame and receptor, the information required
for EPA RAGS Part D, Standardized Planning, Reporting and Review of Superfund Risk
Assessments (EPA, 2001b) are presented below and are not repeated in each of the risk results
tables.

Scenario Timeframe: Current and future

Receptor Population: Residents or industrial/commercial workers
Receptor Age: Adult

Medium: Ground Water

Exposure Medium: Indoor Air

Exposure Point: Inside homes or inside industrial/commercial buildings
Exposure Route: Inhalation

5.6.2 Risk Results — Available Indoor Air Data
Estimated risks for each individual home and commercial location sampled are shown in Tables
5-7, 5-8, 5-9, and 5-10.
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Cancer Risk Estimates

The CTE risk estimates for measured indoor air data (Table 5-7) are within the range considered
acceptable by EPA using the 1987 TCE unit risk factor, and range from 1.1 x 107 (at the Police
Department) to 4.0 x 10™ (at Location L). Using the draft high end (2001a) TCE unit risk factor,
several locations (two residences [G and M] and four town hall areas) are above the range
considered acceptable by EPA, with CTE cancer risks ranging from 1.2 x 10°® (at Location C) to
5.1 x 10™ (at Location G).

The RME cancer risk estimates (Table 5-8) using the 1987 TCE unit risk factor range from 3.3 x
10°® (at the Police Department) to 1.3 x 10 (at Location L), with all estimated risks within the
range considered acceptable by EPA except at Location L. Using the draft high end (2001a) TCE
unit risk factor, the majority of the locations are above the range considered acceptable by EPA,
with RME cancer risks ranging from 4.1 x 10°® (at Location C) to 1.7 x 10 (at Location G).

For both the CTE and RME scenarios, the following observations are noted:

e Location G has the highest estimated cancer risk (dominated by TCE) estimated using the
draft (more conservative) high end TCE unit risk factor (2001a). Location G is situated over
a portion of the Nyanza ground water plume that has historically had overburden TCE
concentrations of approximately 5,000 ug/L.

e The RME cancer risk estimates (using the draft high end TCE unit risk factor) exceed the
range considered acceptable by EPA for residential Locations A, F, G, H, K, L, and M. These
locations are situated over a portion of the Nyanza ground water plume that has historically
had overburden TCE concentrations generally greater than 1,000 pg/L. The basement
properties of these locations (Table 2-2) include a range of concrete block, fieldstone, rock,
concrete slab, and earth construction.

e The Town Hall CTE and RME cancer risk estimates using the draft high end TCE unit risk
are all above the range considered acceptable by EPA, except for the ambient air samples,
and are in the range of 1.1 x 10™ to about 7.2 x 10™.

e The Police Department cancer risk estimates are all within the range considered acceptable
by EPA.

o Except for Location L, the majority of all estimated cancer risks are associated primarily with
TCE, particularly when risks are calculated using the draft (more conservative) slope factor
for TCE.

Noncancer Risk Estimates

Because the only difference between the CTE scenario (Table 5-9) and the RME scenario (Table
5-10) in the noncancer risk calculation is the exposure duration, which changes in both the
numerator and the denominator, the results are the same for both scenarios.

o Benzene at Location L exceeds a hazard quotient of one (1.3). Otherwise, no individual
chemical concentration measured in air exceeds a hazard quotient of one.

e The total hazard index for Location L is 1.4, based primarily on benzene. The basement at
this location was noted to have a rock foundation with a concrete slab, and also storage of

ABR.032044.0.011.Final Nyanza Indoor Air Report Oct 2005.doc.10/25/2005 5-9



Nyanza Task Order DACW33-00-D-0002
Nyanza Indoor Air HHRA Final Report
October 2005

petroleum products that could contribute to increased air concentrations of VOCs
(particularly benzene).

e The total hazard index for Location G is equal to one, combining the hazard quotients of 0.9
for TCE and 0.1 for benzene. Location G is situated over a portion of the Nyanza ground
water plume that has historically had overburden TCE concentrations of approximately 5,000
ug/L. Basement properties were not available for Location G in the EPA reports.

Although a sum total of hazard quotients by target organ is often displayed, that approach is
difficult to present in this case, as the toxicity values are based on a wide variety of endpoints
(see Section 5.5). In addition, most of the indoor air hazard indices are dominated by two of the
measured chemicals (i.e., TCE and benzene).

5.6.3 Risk Results — Modeled Indoor Air Concentrations

Estimated risks for each of the modeled indoor air scenarios (residential below ground concrete
basement, residential below ground dirt basement, and industrial/commercial concrete slab) are
shown in Tables 5-11, 5-12, 5-13, and 5-14.

Cancer Risk Estimates

Cancer risks are estimated using both the previously published TCE unit risk factor (EPA, 1987)
and the draft high end TCE unit risk factor (EPA, 2001a) that is a more conservative estimate of
carcinogenic risk.

The estimated CTE cancer risks calculated using the 1987 TCE inhalation unit risk factor range
from 2.7 x 10°® (industrial/commercial concrete slab) to 4.3 x 10” (residential dirt basement) (top
of Table 5-11) and are all within the range considered acceptable by EPA. However, using the
draft TCE unit risk factor (2001a), the residential dirt basement, residential concrete, and
industrial/commercial concrete slab scenarios result in CTE cancer risks of 2.0 x 107, 1.8 x 10,
and 1.3 x 10, respectively (bottom of Table 5-11), all of which exceed EPA’s acceptable
incremental risk range of 1 x 10 to 1 x 10°. These CTE risks are driven primarily by TCE.

The estimated RME cancer risks exceed the upper limit of EPA’s acceptable risk range for the
residential dirt basement, residential concrete, and industrial/commercial concrete slab scenarios.
Using the 1987 TCE inhalation unit risk factor (top of Table 5-12), the estimated incremental
cancer risks range from 3.4 x 10 (industrial/commercial concrete slab) to 2.6 x 107 (residential
dirt basement). Using the more conservative draft unit risk factor for TCE (2001a), the estimated
RME cancer risks range from 1.9 x 10 (industrial/commercial concrete slab) to 1.4 (residential
dirt basement) (bottom of Table 5-12). It should be noted that a cancer risk exceeding one is not
actually possible, and is an artifact of the very conservative nature of the physical properties
selected for input into the model for the reasonable maximum indoor air concentrations and the
conservative nature of the draft high end TCE unit risk factor (see discussion in Section 5.7).
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Noncancer Risk Estimates

For the CTE scenarios, only the hazard index for the residential dirt basement scenario exceeds
one (Table 5-13). For this scenario, the calculated hazard index is 5.7, based primarily on TCE
and chlorobenzene. Although a sum total of hazard quotients by target organ is often displayed,
the toxicity values are based on a wide variety of endpoints (Section 5.5). In addition, the hazard
indices are dominated by just two chemicals (TCE and chlorobenzene); TCE has noncancer
toxicity endpoints including central nervous system, liver, and endocrine system effects”.

For the RME scenarios (Table 5-14), which use more conservative inputs in the vapor intrusion
model, hazard indices for all scenarios exceed one, with the residential dirt basement resulting in
the highest hazard index (HI = 1,184), and residential concrete basement and
industrial/commercial concrete slab hazard indices of 235 and 210, respectively. For all
scenarios, chlorobenzene (hazard quotients from 62 to 346) and TCE (hazard quotients from 134
to 750) dominate the hazard index results. In addition, 1,2,4-trichlorobenzene, 1,2-
dichlorobenzene, naphthalene, nitrobenzene, benzene, and vinyl chloride have calculated hazard
quotients greater than one (hazard quotients ranging from approximately 2 to 25).

5.6.4 Risk Characterization Conclusions

Measured Indoor Air Concentrations
For measured indoor air concentrations:

e The CTE cancer risk estimates using the previous (EPA, 1987) TCE unit risk factor are
within the range considered acceptable by EPA (1 x10°® to 1 x 10™*), while several locations
(Locations G and M, and Town Hall) exceed a cancer risk of 1 x 10, using the high end unit
risk factor for TCE (EPA, 2001a).

« The highest RME cancer risk estimate for measured indoor air data is 1.7 x 10, for Location
G, using the high end TCE unit risk factor. Location G is situated over a portion of the
Nyanza ground water plume that has historically had overburden TCE concentrations of
approximately 5,000 ug/L.

« The locations with estimated cancer risks exceeding 1 x 10 for the RME scenario include
Locations A, F, G, H, K, L, M, and the Town Hall. TCE represents the majority of all
calculated risks, particularly when using the draft (more conservative) high end unit risk
factor for TCE. These locations are situated over a portion of the Nyanza ground water plume
that has historically had overburden TCE concentrations generally greater than 1,000 pg/L.
The basement properties of these locations vary.

e The Police Department cancer risk estimates are all within the range considered acceptable
by EPA.

e For both CTE and RME scenarios, only residential Location L had a hazard index that
slightly exceeds one, primarily due to benzene. This location was noted to have petroleum
products stored in the basement that could contribute to increased air concentrations of
VOCs.

* The toxicity value for chlorobenzene was provided by EPA, and the toxicity endpoints used as the basis of the
noncancer toxicity value were not provided.

ABR.032044.0.011.Final Nyanza Indoor Air Report Oct 2005.doc.10/25/2005 5-11



Nyanza Task Order DACW33-00-D-0002
Nyanza Indoor Air HHRA Final Report
October 2005

Modeled Indoor Air Concentrations
For the indoor air concentrations modeled using the Johnson-Ettinger model:

e Using the 1987 TCE cancer unit risk factor, the modeled CTE cancer risk estimates are
within EPA’s acceptable incremental cancer risk range (ranging from 2.7 x 10°® to 4.3 x 10°°)
for the residential dirt basement, residential concrete, and industrial/commercial concrete slab
scenarios.

e Using the draft high end unit risk factor for TCE (2001a), the modeled CTE risk estimates
exceed EPA’s acceptable cancer risk range (ranging from 1.3 x 10 to 2.0 x 1073, dominated
by TCE) for the residential dirt basement, residential concrete, and industrial/commercial
concrete slab scenarios.

e RME cancer risks calculated using the 1987 TCE unit risk factor exceed the acceptable EPA
incremental cancer risk range (ranging from 3.4 x 10° to 2.6 x 107).

e Using the draft high end unit risk factor for TCE (2001a), estimated cancer risks for the RME
scenarios are very high, ranging from 1.9 x 10 to 1.4. As discussed above, a cancer risk
exceeding one is not actually possible, and is an artifact of the very conservative nature of the
physical properties selected for input into the model for the reasonable maximum indoor air
concentrations and the conservative nature of the draft high end TCE unit risk factor (see
discussion in Section 5.7). The conclusion that the modeled RME cancer risk estimates of
indoor air concentrations are likely to be over-estimates is supported by the fact that the
modeled central tendency indoor air concentrations were consistent with measured indoor air
concentrations, while the modeled reasonable maximum indoor air concentrations are orders-
of-magnitude higher than measured concentrations. In addition, the conservative nature of
the draft TCE unit risk factor strongly influences the high estimates of risk for the RME
scenario. These, and additional uncertainties, are discussed in Section 5.7.

o Hazard indices exceed one in the CTE risk estimates only for the residential dirt basement
scenario (HI = 5.7). For the RME scenarios, hazard indices for all scenarios exceed one, with
the residential dirt basement resulting in the highest total hazard index (HI = 1,184).

5.6.5 Back-Calculated Ground Water Concentrations

In order to provide perspective on the ground water TCE concentrations at the Nyanza Site that
correspond to unacceptable noncancer and cancer risks, a reverse calculation was performed
using the Johnson-Ettinger model. The model was run using the high end draft TCE unit risk
factor (EPA, 2001a), as well as the site-specific CTE and RME soil/ground water/basement
properties identified in Table 2-5 and discussed in Section 2. Table 5-15 provides the risk-based
TCE ground water concentrations that correspond to a 1 x 10 cancer risk and a hazard index of
1 for noncancer health effects.

5.7 Uncertainty Discussion

This section describes the uncertainties associated with the estimation of potential cancer and
noncancer risks. Each step of the HHRA has associated uncertainties, although in general,
conservative assumptions are used. Thus, the risk calculations are assumed to protect even the
most sensitive populations.
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The general uncertainties and limitations associated with the HHRA include: measured and
modeled data, exposure parameters, toxicity values, and risk characterization.

5.7.1 Data - Measured Indoor Air Concentrations

The available measured indoor air concentrations were limited. Some of the homes were sampled
during each of the three sampling events, but several of the homes had data from only one or two
of the sampling events. In 2004, 24-hour samples were taken (EPA, 2004). However, in 1990
(EPA, 1990) and 1998 (EPA, 1998), grab samples, identified in the 1998 report as “a sample that
is collected for approximately two minutes,” were taken. Thus, the indoor air samples are only
“snapshots” of potential exposures to the chemicals of concern, rather than a comprehensive
picture of potential long-term exposures. This uncertainty may have a moderate effect on the
magnitude of the risk estimate, but the direction of the bias is unknown.

The data collection techniques and quality control data such as method blank results, spike
sample recoveries, field blanks and duplicates, and surrogate recoveries were not reviewed by
ICF. These results may have affected the data used in the HHRA, for example, if a chemical was
detected in laboratory blanks, it may not have been used in the HHRA. In addition, the
differences in detection limits and detected concentrations between initial sampling and
subsequent sampling adds some uncertainty. The detection limits used in the earliest round of
indoor air sampling (1990) were much higher than those used in subsequent sampling rounds.

In some cases, items that may emit VOCs into air were observed in residential basements. These
items, such as lawnmowers, paint cans, and gasoline, could result in overestimates of basement
VOC air concentrations, and subsequent overestimation of risks due to vapor intrusion from
contaminated ground water.

5.7.2 Data - Modeled Indoor Air Concentrations

As discussed in Section 2.2, the 22 selected wells with available ground water data for the years
1998-2004 provide good spatial coverage over the entire contaminant plume area. Additionally,
the 22 selected wells have screened interval depths that are applicable to a vapor intrusion
assessment — most of the screened intervals are less than 25 feet deep. Thus, these factors
contribute minimal uncertainty to the HHRA.

The soil, ground water, and building-related properties used for modeling are selected first based
on site-specific information and then using default values derived for the Johnson-Ettinger model
(EPA, 2003). For the soil and ground water properties, the uncertainty for this Site is reduced
because many of the inputs are based on site-specific information, such as the soil type and depth
below grade to the water table. There is some uncertainty associated with the soil type that was
used for the one layer modeled at the Site; however, since the two most common types of soil at
the shallower depths at the Site were loamy sand and sandy loam (as determined from the soil
boring logs), the soil properties such as porosity do not vary much and thus are not expected to
add significantly to the uncertainty for these parameters. On the other hand, for the building-
related properties, only the inputs related to building size are based on site-specific values from
homes within the contaminated ground water area. Many of the model inputs are based on
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typical, default, or conservative values for each of the building types. Most of the variations in
inputs between the CTE and RME scenarios do not lead to large variations in the model results.
However, three of the building-related properties change the risk results by more than an order-
of-magnitude between the CTE and RME scenarios. These three properties include: the indoor
air exchange rate, the floor-wall seam crack width, and the soil-building pressure differential.
Each of these inputs is discussed in more detail below.

e The indoor air exchange rate is used to calculate the building ventilation rate. The default
value is 0.25/hr, which is consistent with the 10th percentile of houses in all regions of
the U.S., the typical or mean value is 0.5/hr, and the conservative value is 0.1/hr (EPA,
2003). For this Site, the typical value is used for the central tendency scenario and the
conservative value is used for the reasonable maximum scenario, but there is no site-
specific information to verify whether these values are similar to those seen in local
homes.

e The soil-building pressure differential creates a flow of soil gas through the soil matrix
and into the structure through cracks, gaps, and openings in the foundation and typical
values are in units called pascals (Pa), and are generally 4 or 5 Pa, with individual
average values approximately 2 Pa, and a typical range of 0 to 15 Pa (EPA, 2003). Thus,
the maximum of the effective range of values for this parameter of 20 Pa, which is used
for the reasonable maximum scenario, is a highly conservative value. Similar to the
indoor exchange rate, using the high end of this input is likely introducing uncertainty
into the risk values since site-specific information is not available to verify their
appropriateness at the Site.

e For the floor-wall seam crack width, a gap is assumed to exist at the junction between the
floor and the foundation along the perimeter of the floor and it is assumed to be the only
opening in the understructure of the house and therefore the only route for soil gas entry.
Based on typical open areas reported (EPA, 2003), the default value of the floor-wall
seam crack width is 0.1 cm and conservative and typical building crack ratios are
approximately 0.001 and 0.0002, respectively. These ratios are used to calculate crack
widths for residential basements and commercial buildings, but they are uncertain
because foundation cracks are specific to each building and are likely to vary widely
based on the age of the house, previous sightings of water in the basement (which has
occurred at some of the local residential homes and would likely increase the width of
cracks), whether the basement is finished or otherwise maintained, and other factors that
are unknown for the buildings at the Site.

Thus, because of the conservative nature of the model inputs, the estimated reasonable maximum
indoor air concentrations are likely to be over-estimates (as discussed in Sections 5.6.3 and
5.6.4). The conclusion that the RME estimates of indoor air concentrations are likely to be over-
estimates is supported by the fact that the central tendency indoor air concentrations estimated by
the model were generally consistent with measured indoor air concentrations (as shown in Table
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5-2), while the reasonable maximum indoor air concentrations were orders-of-magnitude higher
than measured concentrations.

In addition, available ambient and indoor air background data for anthropogenic chemicals was
qualitatively compared to the measured EPA indoor air data. As discussed previously, ambient

(outdoor) air data, that may be considered a site-specific background data set, were collected by
EPA from three locations during the 1990, 1998, and 2004 sampling events. In addition, indoor
air concentrations available in Kurtz and Folkes (2002) were reviewed.

The ambient concentrations for TCE were measured at concentrations up to 0.49 ppb/v, while
vinyl chloride was not detected. Benzene was detected at concentrations up to 0.8 ppb/v in
ambient air, and one detect of 1,4-dichlorobenzene at 0.23 ppb/v.

The measured indoor air concentrations of TCE and vinyl chloride are compared to those
published by Kurtz and Folkes (2002). For both chemicals, measured concentrations exceed the
published median and the geometric mean concentrations. Furthermore, the maximum measured
TCE concentration (range of 0.54 to 37.6 pug/m°) at the Nyanza Site exceeds the maximum
published concentration (27 pug/m®); while the maximum measured concentration of vinyl
chloride (range of 0.26 to 0.51 pg/m®) at the Nyanza Site is closer to the maximum measured by
Kurtz and Folkes (0.5 pg/m?). However, 59 percent of the Nyanza measurements are reported as
non-detects (i.e., below detection limits), and these detection limits are higher than many of the
published values. Thus, it is uncertain how many of the reported “non-detect” measurements are
actually below the published concentrations.

5.7.3 Exposure Parameters

Each of the exposure parameters required for quantification of risks actually represents a range
of values. The use of regulatory guidelines in determining exposure assumptions introduces
uncertainty into the HHRA. For example, the RME duration, as required by EPA for the
residential scenario, is assumed to be 30 years. Individuals may live in the area for shorter or
longer time periods. This assumption could over-estimate or under-estimate the actual frequency
of exposure to indoor air, leading to either an over-estimation or under-estimation of risks. Child
exposures are not evaluated. For the estimation of cancer risks, the longer exposure duration used
to estimate adult exposures results in somewhat higher estimated cancer risks. Estimates of
noncancer hazard indices for children could be higher than those calculated for adults, based on
the lower body rate and higher inhalation rate.

EPA (2002) recommends consideration of non-residential, non-working exposures. This could
include buildings where the general public may be present, e.g., schools, libraries, hospitals,
hotels, and stores. This HHRA does not explicitly consider these potential exposures, however,
the industrial/commercial exposure estimates are likely conservative estimates of potential non-
residential, non-working exposures that could be occurring in locations in the Nyanza plume area
(e.g., small business and retail stores).
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5.7.4 Toxicity Values

In general, uncertainties are inherent in toxicity evaluations. First, the toxicity data from animal
studies is developed in high dosage animal studies. The estimated human intakes associated with
residences are proportionally many times lower than would cause any observable effects in
laboratory cancer studies. In addition, there are inter-species differences in uptake, metabolism,
and distribution of chemicals, as well as differences in target site (e.g., tissues and organs)
susceptibility. The 95th percentile upper confidence limit slope from laboratory animal cancer
studies is used as the cancer slope factor, resulting in a conservative estimate of the uppermost
bounds of the potential risks.

In the case of the draft unit risk factor for TCE, this HHRA uses the high end of the range of
values presented in EPA, 2001a. The appropriate measure of risk for TCE may lie anywhere
within that range. This is a conservative approach for the assessment of risk associated with
inhalation exposures to TCE, likely resulting in an overestimate of the cancer risks associated
with TCE in indoor air.

Toxicity values are not available for total-1,2-dichloroethene or cis-1,2-dichloroethene. The lack
of quantification of the risks associated with these compounds may result in an underestimate of
the potential risks. Cis-1,2-dichloroethene was detected in a larger majority of samples (109/111)
than trans-1,2-dichloroethene (14/110), and at higher concentrations. Cis-1,2-dichloroethene
concentrations ranged from 0.85 to 1000 ug/L, and exceeded the TGC (21 ug/L, corresponding
to a noncancer hazard quotient of 0.1), while trans-1,2-dichloroethene concentrations ranged
from 1 to 8.6 ug/L, and do not exceed the TGC (18 ng/L).

The modeled indoor air concentrations of total-1,2-dichloroethene are compared to an Agency
for Toxic Substance and Disease Registry (ATSDR) acute and intermediate Minimal Risk Level
(MRL)® of 0.2 ppm (790 ug/m?). The modeled indoor air concentrations of total-1,2-
dichloroethene range from 2 to 17 pug/m? for the CTE scenarios, and range from 749 to 3641 for
the RME scenarios. Thus, the CTE modeled indoor air concentrations are well below the MRL,
while the modeled RME indoor air values exceed the MRL.

5.7.5 Risk Characterization

There is uncertainty in assessing the toxicity of a mixture of chemicals, as is typically found in a
contaminated site. In this HHRA, potential toxic effects resulting from exposure to each
chemical are calculated and reported separately by chemical. This approach does not take into
account interactions between chemicals in a mixture, which may result in effects greater or less
than expected, however, data on these synergistic or antagonistic interactions are limited.

® Minimal Risk Level -- An estimate of daily human exposure to a dose of a chemical that is likely to be without an
appreciable risk of adverse noncancer effects over a specified duration of exposure.
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Table 5-1: Air Concentrations Estimated From Johnson-Ettinger Model

October 2005

Contaminants of
Potential Concern

Steady-state Vapor-phase Concentration of the
Contaminant in the Building (ug/m?’)

Residential Concrete

Residential Dirt

Industrial/Commercial

Basement Basement Concrete Slab
Average Maximum Average Maximum Average Maximum

1,2,4-Trichlorobenzene 0.06 28 0.6 98 0.06 27
1,2-Dichlorobenzene 1 327 12 1600 1 401
Naphthalene 0.02 10 0.4 51 0.03 13
Nitrobenzene 0.002 4 0.3 51 0.002 7
1,1-Dichloroethene 0.4 33 5 173 0.5 43
Benzene 0.2 58 2 304 0.2 75
Chlorobenzene 3 1460 34 7220 4 1810
Methylene chloride 0.05 16 0.7 86 0.07 21
Trichloroethene 13 6204 146 31300 17 7810
Vinyl chloride 0.8 146 10 803 1 196
Trans 1,2-dichloroethene 0.08 6 0.9 31 0.1 8
Cis 1,2-dichloroethene 0.6 324 7 1607 0.8 402
Total 1,2 dichloroethene? 2 749 17 3641 2 917

Notes:

! Modeled using chemical properties for trans-1,2-dichloroethene because those properties are not available for total 1,2-

dichloroethene.
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Table 5-2: Comparison of Highest Measured Indoor Air Concentrations and Modeled Air
Concentrations

Highest Air Concentrations Modeled from Ground Water
Measured Data (ug/m?)
Chemicals Indoor Air Average Maximum?
Concentrations

(ng/m®) RC IC RD RC IC RD
Trichloroethene 38 13 17 146 6204 7810 31300
Vinyl chloride 0.5 0.8 1 10 146 196 803
Benzene 42 0.2 0.2 2 58 75 304
Chlorobenzene 0.46 3 4 34 1460 1810 7220
BiA;:-hlorobenzeneS 10 1 1 12 327 401 1600
Notes:

! The estimated model concentrations shown are based on the average ground water concentrations for residential concrete (RC)
basements, industrial/commercial (IC) buildings, and residential dirt (RD) basements, respectively.

2 The estimated model concentrations shown are based on the maximum ground water concentrations for residential concrete
(RC) basements, industrial/commercial (IC) buildings, and residential dirt (RD) basements, respectively.

%1,4-dichlorobenzene was measured in indoor air. Since, in ground water, 1,4-dichlorobenzene did not exceed its TGC, the air
concentrations modeled from ground water shown here for comparison purposes are for 1,2-dichlorobenzene.
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Residential Scenarios?®

Industrial/Commercial Scenarios?®

Exposure

Inhalation Inhalation
Route
Receptqr Resident Industrial/ Commercial Worker
Population
Receptor Adult Adult
Age
Contaminants in ground water (the medium) may be Contaminants in ground water (the medium) may be
Exposure | transferred to air (the exposure medium) and transferred to air (the exposure medium) and
Point transferred via vapor intrusion through soil and transferred via vapor intrusion through soil and
basements to indoor air basements to indoor air
Ezrdaem eter ED EF ATne ATc ED EF ATne ATc
Averaging . Averaging .
Parameter | Exposure | Exposure Time — A\_I/_?:Ta]\gl?g Exposure | Exposure Time — A\{_eirggl_ng
Definition Duration | Frequency N_on- Carcinogen Duration | Frequency N_on- Carcinogen
carcinogen carcinogen
Value 9 350 9 70 7 250 7 70
Units years days/year years years years days/year years years
average
length of all days
> 4 average
time spent in number of
. A equal to length of . equal to
Rationale/ living in home, average LI working average
exposure o time in exposure e
Reference one except for : lifetime S days per . lifetime
: duration one job in duration
location 2 weeks year
. : the U.S.
in the vacation
U.S.
Intake EF x ED x Conc. in Air EF x ED x Conc. in Air
Equation/ : '
Model AT x 365days/ yr AT x 365days/ yr
Name
Notes:

1. Child exposures are not evaluated, as discussed in the text.

2. Common Scenario Characteristics:

(0]
(0]
(0}

Scenario Timeframe: Current and Future
Medium: Ground Water
Exposure Medium: Air
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Table 5-4: Inputs for Daily Intake Calculations — Reasonable Maximum

Residential Scenarios

Industrial/Commercial Scenarios

Exposure

Inhalation Inhalation
Route
Receptor Resident Industrial/ Commercial Worker
Population
Receptor Adult Adult
Age
Contaminants in ground water (the medium) may be Contaminants in ground water (the medium) may be
Exposure | transferred to air (the exposure medium) and transferred to air (the exposure medium) and
Point transferred via vapor intrusion through soil and transferred via vapor intrusion through soil and
basements to indoor air basements to indoor air
Parameter
Code ED EF ATne ATc ED EF ATne ATc
Averaging . Averaging .
Parameter | Exposure | Exposure Time - A\.Il_?ﬁg'f]g Exposure | Exposure Time — A\.f_?:sg'_ng
Definition Duration | Frequency Non- - Duration | Frequency Non- .
. Carcinogen - Carcinogen
carcinogen carcinogen
Value 30 350 30 70 22 250 22 70
Units years days/year years years years days/year years years
reasonable
maximum all days reasonable
length of spent in maximum | number of
. : equal to . equal to
Rationale/ time home, average length of working average
L exposure e LI exposure e
Reference living in except for . lifetime time in days per : lifetime
duration S duration
one 2 weeks one job in year
location in | vacation the U.S.
the U.S.
:Enc:il;(taion/ EF x ED x Concentration in Air EF x ED x Concentration in Air
Model AT x365days/ yr AT x 365days/ yr
Name
Notes:
1. Child exposures are not evaluated, as discussed in the text.
2. Common Scenario Characteristics:

o0 Scenario Timeframe: Current and Future
o0  Medium: Ground Water
0  Exposure Medium: Air
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Weight of
. Evidence/ Cancer
Unit Risk Inh;}?“ggi?gfer Guideline Unit Risk : Inhalation CSF
Chemicals of Potential P Description
Concern
(Current
Value Units Value Units | Guidelines, EPA, Source(s) Date(s)
1986 )
1,2,4-Trichlorobenzene -- NA NA
1,2-Dichlorobenzene --
1,4-Dichlorobenzene --
Naphthalene --
Nitrobenzene --
1,1-Dichloroethene --
Last
Benzene 7.8E-06 | (ng/m’)* A”g;?\cﬂi/gngrTan IRIS Updated
9 4/17/03
Chlorobenzene --
Last
Methylene chioride 4TE07 | (ugim®)? el IRIS Updated
g 7/30/03
B1/Probable .
. 1 -1 Inhalation SF (EPA,
Trichloroethene (1987) 1.7E-06 (ng/m®) Human 1987)/Extrapolated” 1987
Carcinogen.
. B1/Probable
Trichloroethene (draft -1 Oral SF from EPA
2001a)" 1.1E-04 (ng/m°) Human (2001a)/Extrapolated’ EPA, 2001a
Carcinogen.
Last
Vinyl chloride 8.8E-06 | (ug/m’)? A/Known Human IRIS? Updated
g 10/28/03
Notes:

-- = chemical not carcinogenic or no cancer toxicity values available
1. For TCE, hoth the 1987 inhalation CSF of 6.0 x 10 (mg/kg-day)™ and the high end draft 2001 CSF of 0.4 (mg/kg-day)™ are used to
extrapolate the inhalation unit risks in this table.

2. For "Continuous lifetime exposure from birth."

IRIS = EPA's on-line Integrated Risk Information System

Extrapolated = as discussed in Section 5.5 of the report text.
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. . Extrapolated . Combined .
Che_micals of Crérgg_lc/ Inhalation RfC RfD F_’rr;rrngaerty Uncertainty RfC : Target Organ(s)
Potential Concern chronic Value Units Value | Units Organ(s) /NILOdIfymg Source(s) Date(s)
actors
11214- - 3
Trichlorobenzene Chronic 4.00E-03 | mg/m NA NA (1) 1) PPRTV
Oral RfD
%)'izc-hlorobenzene Chronic | 3.15E-01 | mg/m® NZ?fg\éffe 1000 from IRIS/
Extrapolated
1.4- Last
D'ichlorobenzene Chronic 8.00E-01 | mg/m° Liver 100 IRIS Updated
1/12/00
Last
Naphthalene Chronic 3.00E-03 | mg/m® Nasal effects 300 IRIS Updated
1/9/02
Nitrobenzene Chronic 2.00E-03 | mg/m? 1) 1) HEAST
Last
1,1-Dichloroethene Chronic 2.00E-01 | mg/m® Liver 30 IRIS Updated
10/28/03
3 Decreased Last
Benzene Chronic 3.00E-02 | mg/m 300 IRIS Updated
lymphocytes 4/17/03
Chlorobenzene Chronic 2.00E-02 | mg/m? 1) 1) HEAST
Methylene chloride Chronic 3.00E+00 | mg/m? 1) 1) HEAST
Trichloroethene Chronic | 4.00E-02 | mg/m? Liver, CNS, 1000 | EPA2001a
endocrine
Last
Vinyl chloride Chronic 1.00E-01 | mg/m® Liver 30 IRIS Updated
10/28/03
Notes:

PPRTV = Provisional Peer Reviewed Toxicity Values — The Office of Research and Development/National Center for Environmental
Assessment/Superfund Health Risk Technical Support Center develops PPRTVs on a chemical-specific basis when requested by EPA’s

Superfund program.

IRIS = EPA's on-line Integrated Risk Information System
HEAST = From Health Effects Assessment Summary Tables (EPA, 1997), as provided by EPA

Extrapolated = as discussed in Section 5.

(1) Values provided by Superfund Technical Support Center to EPA Region 1; background information on these values not provided.
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Table 5-7: Cancer Risk Results - Available Indoor Air Data - Central Tendency Scenario
Cancer Risk
. 1 Police
Residences Town Hall Dept
Chemical of Potential )
3
Concern Health Health
- - , Youth
Storage Office, Office, 4 Advisor Ambient Dispatch
A B c D E F G H J K L M e floor level or5' Board” it B
(1990 data above
Room
only) floor
Trichloroethene (1987)° 1.1E-06 11E-06 | 7.9E-06 | 10E-06 | 22E-07 | 1.1E-06 | 3.4E-07 | 2.1E-06 3.5E-06 1.8E-06 2.0E-06 1.8E-06 4.3E-07 8.8E-08
Vinyl chloride 2.8E-07 | 55E-07
Benzene 13E-06 | 21E-06 | 12E-06 | 3.1E-06 | 9.2E-06 | 9.2E-06 | 3.1E-06 | 15E-06 | 15E-06 | 15E-06 | 40E-05 | 1.2E-05 2.4E-06 9.6E-07 9.6E-07 6.7E-07 9.6E-07
Total Cancer Risk for
Each Location 24E-06 | 2.1E-06 | 12E-06 | 3.1E-06 | 9.2E-06 | 1.0E-05 | 1.1E-05 | 26E-06 | 2.0E-06 | 3.2E-06 | 40E-05 | 1.4E-05 5.9E-06 1.8E-06 3.0E-06 2.7E-06 1.1E-06 1.1E-06
(using 1987 TCE CSF)
Residences’ Town Hall Police
Dept.
Chemical of Potential Health Health
Concern® Storage Office, Office, 4' AdY\?iL;tc?r Ambient Dispatch
A B c D E F G H J K L M e floor level or 5' Board” v N
(1990 above
Room
data only) floor
Trichloroethene
7.3E-05 7.3E-05 6.6E-05 | 15E-05 | 7.3E-05 | 2.2E-05 2.8E-05 5.7E-06
(draft 2001a)*
Vinyl chloride 2.8E-07 | 55E-07
Benzene 13E-06 | 21E-06 | 1.2E-06 | 3.1E-06 | 9.2E-06 | 9.2E-06 | 3.1E-06 | 15E-06 | 1.5E-06 | 1.5E-06 | 4.0E-05 | 1.2E-05 2.4E-06 9.6E-07 9.6E-07 6.7E-07 9.6E-07
Total Cancer Risk for
Eac_:h Locatlor) 7.4E-05 | 21E-06 | 12E-06 | 3.1E-06 | 9.2E-06 | 8.2E-05 6.7E-05 | 16E-05 | 7.5E-05 | 6.2E-05 2.8E-05 6.7E-06
(using draft high end
2001 TCE CSF)

Notes:

! No detects for Residences at Locations I and N.

2For TCE, both the 1987 inhalation CSF of 6.0 x 10 (mg/kg-day)™ and the high end draft 2001 CSF of 0.4 (mg/kg-day) ™ are used to

estimate cancer risks.

3 Cancer risks are not calculated for chlorobenzene and 1,4-dichlorobenzene because they do not have cancer toxicity values.
Shaded cells = exceed cancer risk of 1 x 10,
Blank cells = no detections
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Table 5-8: Cancer Risk Results - Available Indoor Air Data - Reasonable Maximum Scenario
Cancer Risk
Chemical of Residences’ Town Hall ITDOellcte
Potential Concern® : pt.
Health Office, Health Youth
Storage floor level Office, 4' or Advisory Ambient Dispatch
A B c D E F G H J K L M Area (1990 data 5' above Board Air Room
only) floor Room
‘(I'lrgér;l)(zroethene 3.8E-06 38E-06 | 2.6E-05 | 3.4E-06 | 75E-07 | 3.8E-06 | 11E-06 | 7.1E-06 1.1E-05 5.5E-06 6.3E-06 5.5E-06 1.3E-06 2.8E-07
Vinyl chloride 9.4E-07 | 1.8E-06
Benzene 42E-06 | 69E-06 | 4.1E-06 | 10E-05 | 3.1E05 | 3.1E-05 | 10E-05 | 51E-06 | 5.E-06 | 5.1E-06 4.1E-05 7.5E-06 3.0E-06 3.0E-06 2.1E-06 3.0E-06
Total Cancer Risk
for_Each Location 80E-06 | 6.9E-06 | 41E-06 | 10E-05 | 3.1E-05 | 3.4E-05 | 36E-05 | 85E-06 | 6.8E-06 | 1.1E-05 4.8E-05 1.9E-05 5.5E-06 9.3E-06 8.5E-06 3.4E-06 3.3E-06
(using 1987 TCE
CSF)
Residences’ Town Hall ITDOeI;IJCte
Chenl”liéal of 5 Health Office, Health Youth
Potential Concern Storage floor level Office, 4' or Advisory Ambient Dispatch
A B c D E F G H J K L M Area (1990 data 5' above Board Air Room
only) floor Room
Trichloroethene
4.8E-05 7.3E-05 8.7E-05 1.8E-05
(draft 2001a)>
Vinyl chloride 9.4E-07 | 1.8E-06
Benzene 42E-06 | 69E-06 | 41E-06 | 10E-05 | 3.1E-05 | 3.1E-05 | 10E-05 | 51E-06 | 5.1E-06 | 5.1E-06 4.1E-05 7.5E-06 3.0E-06 3.0E-06 2.1E-06 3.0E-06
Total Cancer Risk
for_Each Loca_tlon 6.9E-06 | 4.1E-06 | 1.0E-05 | 3.1E-05 5.4E-05 8.9E-05 2.1E-05
(using draft high end
2001 TCE CSF)
Notes:

! No detects for Residences at Locations | and N.

2For TCE, both the 1987 inhalation CSF of 6.0 x 10~ (mg/kg-day)™* and the high end draft 2001 CSF of 0.4 (mg/kg-day)™ are used to
estimate cancer risks.

3 Cancer risks are not calculated for chlorobenzene and 1,4-dichlorobenzene because they do not have cancer toxicity values.

Shaded cells = exceed cancer risk of 1 x 10

Blank cells = no detections
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Table 5-9: Noncancer Risk Results - Available Indoor Air Data Central Tendency Scenario
Hazard Quotient
. 1 Police
Residences Town Hall Dept
Chemicals of
Potential He:_;tlth
Cconcern Off|Ce, Health Youth
Storage floor office, Advisor Ambient | Dispatch
A B C D E F G H J K L M 9 level 4' or 5' y . p
Area Board Air Room
(1990 above Room
data floor
only)
Trichloroethene 0.13 0.13 0.90 0.12 0.026 0.13 0.039 0.24 0.52 0.26 0.30 0.26 0.063 0.013
Vinyl chloride 0.0025 0.0049
Benzene 0.042 0.068 0.041 0.10 0.31 0.31 0.10 0.051 0.051 0.051 0.41 0.10 0.041 0.041 0.028 0.041
Chlorobenzene 0.022
14 0.00029 0.00072 0.0029 0.012 0.00029 0.0014 0.0017 0.0018 0.0017 0.00072
Dichlorobenzene
Total Hazard
Index for Each 0.17 0.068 0.041 0.10 0.31 0.44 0.17 0.10 0.19 0.65 0.62 0.26 0.34 0.30 0.093 0.055
Location’
Notes:

! No data for Residences at Locations | and N.

2 Because the only difference between CTE noncancer risk calculations (Table 5-9) and RME noncancer risk calculations (Table 5-10) is the exposure duration, which changes in both
the numerator and the denominator, and the maximum detected indoor air concentration is used for both CTE and RME, the calculated noncancer hazard quotients and hazard indices
are the same for both scenarios for available indoor air data.

Shaded cells = exceed hazard quotient or hazard index of one.
Blank cells = no detections
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Table 5-10: Noncancer Risk Results - Available Indoor Air Data Reasonable Maximum Scenario
Hazard Quotient
Residences® Town Hall Psélcte
Chemicals of P
Potential Hef_:llth
e | e | your
A B c D E F G H 3 K L M Storage level 2 or 5 Advisory Amb_|ent Dispatch
Area Board Air Room
(1990 above R
oom
data floor
only)
Trichloroethene 0.13 0.13 | 0.90 0.12 0.026 0.13 0.039 0.24 0.52 0.26 0.30 0.26 0.063 0.013
Vinyl chloride 0.0025 0.0049
Benzene 0.042 0.068 0.041 | 010 | 031 | 031 | 0.10 0.051 0.051 0.051 0.41 0.10 0.041 0.041 0.028 0.041
Chlorobenzene 0.022
1,4- 0.00029 0.00072 0.0029 0.012 | 0.00029 0.0014 0.0017 0.0018 0.0017 0.00072
Dichlorobenzene
Total Hazard
Index for Each 0.17 0.068 0.041 | 010 | 031 | 0.44 0.17 0.10 0.19 0.65 0.62 0.26 0.34 0.30 0.093 0.055
Location?
Notes:

! No data for Residences at Locations I and N.
2 Because the only difference between CTE noncancer risk calculations (Table 5-9) and RME noncancer risk calculations (Table 5-10) is the exposure duration, which changes in both
the numerator and the denominator, and the maximum detected indoor air concentration is used for both CTE and RME, the calculated noncancer hazard quotients and hazard indices
are the same for both scenarios for available indoor air data.
Shaded cells = exceed hazard quotient or hazard index of one.
Blank cells = no detections
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Table 5-11: Cancer Risk Results — Modeled Indoor Air Data — Central Tendency Scenario

Chemical of Potential Concern

Cancer Risks

Residential . . . Industrial/
Residential Dirt )
Concrete Basement Commercial
Basement Concrete Slab
1,2,4-Trichlorobenzene NA NA NA
1,2-Dichlorobenzene NA NA NA
Naphthalene NA NA NA
Nitrobenzene NA NA NA
1,1-Dichloroethene NA NA NA
Benzene 1.7E-07 2.0E-06 1.2E-07
Chlorobenzene NA NA NA
Methylene chloride 2.8E-09 3.9E-08 2.2E-09
Trichloroethene (1987)* 2.7E-06 3.1E-05 1.9E-06
Vinyl chloride 8.5E-07 1.1E-05 6.5E-07
Total Estimated Cancer Risk
(using 1987 TCE CSF) 3.7E-06 4.3E-05 2.7E-06
Cancer Risks
Chemical of Potential Concern Residential ) ) ) industriall
Residential Dirt .
Concrete Basement Commercial
Basement Concrete Slab
1,2,4-Trichlorobenzene NA NA NA
1,2-Dichlorobenzene NA NA NA
Naphthalene NA NA NA
Nitrobenzene NA NA NA
1,1-Dichloroethene NA NA NA
Benzene 1.7E-07 2.0E-06 1.2E-07
Chlorobenzene NA NA NA
Methylene chloride 2.8E-09 3.9E-08 2.2E-09
Trichloroethene (draft 2001a)"
Vinyl chloride 8.5E-07 1.1E-05 6.5E-07
Total Estimated Cancer Risk
(using draft high end 2001 TCE CSF)

Notes:

L For TCE, both the 1987 inhalation CSF of 6.0 x 10° (mg/kg-day)* and the high end draft 2001 CSF of 0.4 (mg/kg-

day) ! are used to estimate cancer risks.
Shaded cells = exceed cancer risk of 1 x 10,
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Table 5-12: Cancer Risk Results — Modeled Indoor Air Data — Reasonable Maximum

Scenario

Chemical of Potential Concern

Cancer Risks

Residential . . . Industrial/

Concrete Re;'g::;:gln?'rt Commercial

Basement Concrete Slab
1,2,4-Trichlorobenzene NA NA NA
1,2-Dichlorobenzene NA NA NA
Naphthalene NA NA NA
Nitrobenzene NA NA NA
1,1-Dichloroethene NA NA NA
Benzene
Chlorobenzene NA NA NA
Methylene chloride 3.0E-06 1.7E-05 2.1E-06
Trichloroethene (1987)"
\inyl chloride
Total Estimated Cancer Risk
(using 1987 TCE CSF)

Cancer Risks

Chemical of Potential Concern Residential ) . _ ndustriall

Concrete ResB':Se:rtriln?'rt Commercial

Basement Concrete Slab
1,2,4-Trichlorobenzene NA NA NA
1,2-Dichlorobenzene NA NA NA
Naphthalene NA NA NA
Nitrobenzene NA NA NA
1,1-Dichloroethene NA NA NA
Benzene
Chlorobenzene NA NA NA
Methylene chloride 3.0E-06 1.7E-05 2.1E-06

Trichloroethene (draft 2001a)

Vinyl chloride

Total Estimated Cancer Risk (using
draft high end 2001 TCE CSF)?

Notes:

1. For TCE, both the 1987 inhalation CSF of 6.0 x 10~ (mg/kg-day)* and the high end draft 2001 CSF of 0.4 (mg/kg-

day)* are used to estimate cancer risks.

2. An estimated cancer risk exceeding one is not possible, and is a result of both the conservative inputs into the indoor
air vapor intrusion model and the conservative cancer slope factor. This result demonstrates the conservative nature of

the RME scenario.
Shaded cells = exceed cancer risk of 1 x 10™
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Table 5-13: Noncancer Risk Results — Modeled Indoor Air Data — Central Tendency

Scenario

Chemical of Potential

Hazard Quotients

Concern Residential Concrete Residential Dirt Industrlall/
Commercial
Basement Basement Concrete Slab
1,2,4-Trichlorobenzene 0.014 0.14 0.011
1,2-Dichlorobenzene 0.0030 0.036 0.0027
Naphthalene 0.0066 0.12 0.0061
Nitrobenzene 0.00076 0.13 0.00079
1,1-Dichloroethene 0.0020 0.023 0.0019
Benzene 0.0056 0.068 0.0053
Chlorobenzene 0.14 0.13
Methylene chloride 0.000016 0.00021 0.000015
Trichloroethene 0.31 0.29
Vinyl chloride 0.0075 0.095 0.0074
Total Estimated Hazard 0.49 0.46
Index
Notes:

Shaded cells = exceed a hazard quotient or hazard index of one.
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Table 5-14: Noncancer Risk Results — Modeled Indoor Air Data — Reasonable Maximum

Scenario

Chemical of Potential

Hazard Quotients

Concern Residential Concrete Residential Dirt Industrial/

Commercial

Basement Basement
Concrete Slab

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene 1.0 0.87
Naphthalene
Nitrobenzene
1,1-Dichloroethene 0.16 0.83 0.15
Benzene
Chlorobenzene
Methylene chloride 0.0050 0.027 0.0048

Trichloroethene

Vinyl chloride

Total Estimated Hazard
Index

Notes:

Shaded cells = exceed a hazard quotient or hazard index of one.
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Table 5-15: Risk-Based TCE Ground Water Concentrations

Corresponding to a Cancer Risk of 1.0 x 10™
Indoor exposure ground water conc., carcinogen (ug/L) *

Below Ground Below Ground Dirt Industrial/Commercial
Concrete Basement Basement Concrete Slab
Central Tendency 743 66 1,034
Exposure
Reasonable 3 0.54 4.1
Maximum Exposure 2

Corresponding to a Hazard Quotient of 1.0

Indoor exposure ground water conc., nhoncarcinogen (ug/L)

Below Ground Below Ground Dirt Industrial/Commercial
Concrete Basement Basement Concrete Slab
Central Tendency 4,202 372 4,549
Exposure
Reasonable 51 10 57
Maximum Exposure
Notes:

1. The TCE ground water concentrations presented above incorporate the high end 2001 draft CSF for TCE, and the
resulting inhalation unit risk of 1.1 x 10 (ug/m®)™.

2. The CTE and RME scenarios use the J&E model input parameters for soil/ground water/building properties
presented in Table 2-5 of this report.
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6.0 Indoor Air HHRA Conclusions

Based on the results of the indoor air HHRA, potential human health risks may exist from
exposure to vapors from contaminants in ground water at the Nyanza Site.

Measured Indoor Air Concentrations

The assessment of all of the measured indoor air data collected in 1990, 1998, and 2004
showed that the incremental cancer risks exceed EPA's acceptable incremental cancer
risk range of 1 x 10° to 1 x 10™ in 2 out of 14 residential houses sampled using a CTE
calculation (the maximum indoor air concentration detected in that home and average
exposure parameters), and in 7 out of 14 residential houses using a RME scenario (the
maximum indoor air data detected in that home and reasonable maximum exposure
parameters), when using the draft high end unit risk factor for TCE (EPA, 2001a). TCE
represents the majority of the estimated cancer risk. Both the CTE and RME calculations
exceed EPA's acceptable incremental cancer risk range of 1 x 10° to 1 x 10 at the Town
Hall location. The Police Department cancer risk estimates are within EPA's acceptable
risk range. The Town Hall and many of the residences sampled are situated over a portion
of the Nyanza ground water plume that has historically had shallow ground water TCE
concentrations greater than 1,000 pg/l. The homes sampled included various basement
types including dirt, stone, concrete block, and concrete slab.

Only one residential location has a noncancer hazard index that exceeds one, primarily
due to benzene. This location was noted to have petroleum products stored in the
basement that could contribute to increased air concentrations of VOCs.

Modeled Air Concentrations Using the Johnson-Ettinger Model

Incremental CTE cancer risk estimates using the draft high end unit risk factor for TCE
(EPA, 2001a) exceed EPA’s acceptable risk range for the modeled residential dirt
basement, residential concrete, and industrial/commercial concrete slab scenarios, and are
similar to the CTE and RME cancer risks based on the actual measured indoor air
concentrations. For the RME scenario, EPA’s acceptable risk range is greatly exceeded
using the previous (1987) and the draft (2001a) unit risk factors for TCE. CTE noncancer
hazard indices exceed one only for the residential dirt basement scenario, and are similar
to the noncancer risks based on the measured air concentrations. The RME noncancer
hazard indices greatly exceed one for all scenarios (residential dirt basement, residential
concrete basement, and industrial/commercial concrete slab). The noncancer risks are
driven by TCE and chlorobenzene. The modeled RME risks are likely to be
overestimated because:

e Ingeneral, the central tendency indoor air concentrations estimated by the model

(based on the average ground water concentrations and using central tendency model
parameters) are consistent with the range of actual measured indoor air
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concentrations. However, the reasonable maximum indoor air concentrations (using
the maximum ground water concentrations and high end, or conservative, building
property inputs into the model) are many orders-of-magnitude higher than the actual
measured concentrations.

This HHRA used the Johnson-Ettinger model with several inputs based on typical,
default, or conservative values for each of the building types. Three of the building-
related properties change the risk results by more than an order-of-magnitude
between the central tendency and the reasonable maximum scenarios. These three
properties include: the indoor air exchange rate, the floor-wall seam crack width, and
the soil-building differential. It is uncertain whether the conservative values used for
the RME modeling scenario are appropriate to the Site, but they are likely to be
overly conservative, based on the actual measured indoor air results discussed above.

A range of slope factors is presented in EPA’s TCE risk assessment report (2001a).
EPA considers the presentation of a range to be reasonable in view of the risk factors
that can modify the effects of TCE in different populations. This HHRA uses the
most conservative of the slope factors presented in the EPA document. The
appropriate measure of risk for TCE exposures for populations at this Site may lie
anywhere within that range.
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Appendix A: Selected Historical Ground Water Data for Indoor Air Model
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name EPA TGC MCP GW-2 ERT-2 MW-102B MW-102B MW-102B MW-102B MW-102B
Sample Identifier ERT2-1101 MW102B-0398 MW102B-0401 MW102B-0402 MW102B-0703 MW102B-0802
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Date Collected 11/15/2001 3/12/1998 4/19/2001 4/23/2002 7/16/2003 8/20/2002

Semivolatile Organics

1,2,4-Trichlorobenzene 340 ug/L 10000  ugf 83 ug/L 10.0U  ugl 11U  ugl 12U  ugl 0.27UJ uglL 11U  ugh
1,2-Dichlorobenzene 260 ugl. 10000  ugf 350 ug/L 10.0U  uglL 11U  ugl 12U  ugl 0.23] ugiL 11U  ugb
1,3-Dichlorobenzene 83 uglL 10000 gl 7.3 uglL 10.0U  ugl 11U  wl 12U  wl 0.27UJ gL 11U uwlt
1,4-Dichlorobenzene 820 ug/L 30000  ugf 60 ug/lL 10.0U ugiL 11U ug/L 12U ug/L 0.27UJ gL 11U ug/.
3-Nitroaniline NA NA 27U uglL 26.0U ug/L 27U ug/L 29U ug/L 0.27U uglL 27U ug/L
4-Nitroaniline NA NA 27U uglL 26.0U ug/L 27U ug/L 29UJ gl 0.27U ugiL 27U ug/L
Aniline NA NA 4.3] uglL 26.0U uglL R ugiL 29U ug/L 0.27UJ) gl 27U ug/iL
Naphthalene 15 ug/lL 6000 ug/l 11U uglL 10.0U uglL 11U ugiL 12U ug/L 0.27UJ) gl 11U ug/iL
Nitrobenzene 200 uglL NA 1.3J ugiL 10.0U  ugL 11U  ul 171J ugiL 0.27UJ) gl 11U ul
N-Nitroso-di-n-propylamine NA NA - 10.0U  ugl - - - -
Pentachlorophenol NA NA 0.96 ug/iL 26.0U  uglL 27U  ugl 0.11UJ uglL 0.54UJ uglL 27U  ugl
Volatile Organics

1,1,1-Trichloroethane 310 uglL 4000 ug/ 26U ug/iL 50U ugiL 1.0U ugiL 1.0U ugiL 2.0U ugiL 1.0U uglL
1,1,2,2-Tetrachloroethane 3 ug/L 20 ug/ 26U  uglL 5.0U ugl 1.0U  ugl 1.0U  ugl 2.0U ugl 1.0U ugl
1,1,2-Trichloroethane 5 uglL 20000  ugf 26U  uglL 5.0U ugl 1.0U ugl 1.0U ugl 2.0U ugl 1.0U gl
1,1-Dichloroethane 220 ugiL 9000 ugl 26U ug/L 50U ug/L 1.0U ug/L 1.0U ug/L 2.0U ug/L 1.0U ug/L
1,1-Dichloroethene 19 uglL 1 ugl 26U  uglL 5.0U ugl 1.0U ugl 1.0U ugl 2.0U uwl 1.0U ugl
1,2-Dichloroethane 5 ug/lL 20 ug/l 26 U uglL 5.0U uglL 1.0U ug/iL 1.0U ugiL 2.0U ug/iL 1.0U uglL
1,2-Dichloroethene (total) 180 uglL NA 1000 uglL 4.0J ug/L 4.4 ugiL 7.9 ugiL 7.1 ug/L 11 ug/L
1,2-Dichloropropane 35 uglL 9 ug/ 26U  ugL 5.0U ul 1.0U gl 1.0U gl 20U uwl 1.0U gl
2-Butanone 44000 uglL 50000  ugf 130U  uglL 10U  ugl 5.0U ugl 5.0U ugl 20U  uglL 5.0U ugl
2-Hexanone NA NA 130U ug/iL 10U ugiL 50U ugiL 50U ugiL 2.0U ug/iL 50U uglL
4-Methyl-2-pentanone 1400 uglL NA 130U  ugl 10U  ul 5.0U ugl 5.0U ugl 2.0U uwl 5.0U ul
Acetone 22000 ug/L 50000  ugf 130U uglL 10U ug/iL 5.0U ugiL 5.0U ug/L 2.6U ug/L 50U ug/L
Benzene 5 uglL 2000 ugl 26U ug/L 50U ug/L 1.0U ug/L 1.0U ug/L 2.0U ug/L 1.0U ug/L
Bromodichloromethane 2.1 uglt NA 26U ug/L 5.0U ug/L 1.0U ug/L 1.0U ugiL 2.0U ug/L 1.0U ug/L
Bromoform 0.0083 ugiL 800 ug/ 26U ugiL 5.0U ugiL 1.0U ugiL 1.0U ug/iL 2.0U ug/iL 1.0U ugliL
Bromomethane 2 uglL 2 ugl 26U  ugl 5.0U ugl 1.0U ugl 1.0U ugl 5.0U) ugl 1.0U ugl
Carbon Disulfide 56 ug/iL NA 26 U uglL 5.0U uglL 1.0U ug/iL 1.0U ugiL 2.0U ug/iL 1.0U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 26U  uglL 5.0U ugl 1.0U  ugl 1.0U  ugl 2.0U uwl 1.0U ugl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 ERT-2 MW-102B MW-102B MW-102B MW-102B MW-102B
Sample Identifier ERT2-1101 MW102B-0398 MW102B-0401 MW102B-0402 MW102B-0703 MW102B-0802
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 11/15/2001 3/12/1998 4/19/2001 4/23/2002 7/16/2003 8/20/2002
Chlorobenzene 39 uglL 1000  ugl 71 uglL 5.0U  ugl 1.0U ugl 1.0U ugl 2.0U ugl 10U gl
Chloroethane 2800 uglL NA 26U  ugl 5.0U ugl 1.0U gl 1.0U gl 2.0U uwl 1.0U gl
Chloroform 80 ug/L 400 ugh 26U  uglL 5.0U ugl 0.323 uglL 10U gl 2.0U uwl 1.0U gl
Chloromethane 6.7 uglL NA 26U  ugl 5.0U ugl 1.0U ugl 1.0U  ugl 2.0U uwl 1.0U gl
cis-1,2-Dichloroethene 21 uglL 30000  ugf 1000 uglL 4.0] uglL 4.3 uglL 7.5 ug/L 7.1 uglL 10 uglL
cis-1,3-Dichloropropene 0.84 uglL 5 ugl 26U  uglL 5.0U ugl 1.0U gl 1.0U ugl 0.50U  uglL 1.0U  ugl
Dibromochloromethane 32 uglL NA 26U  uglL 5.0U uglL 1.0U ugl 1.0U gl 2.0U ul 1.0U ugl
Ethylbenzene 700 ug/iL 30000  ugl 26U uglL 5.0U uglL 1.0U ug/L 1.0U ug/L 2.0U ug/L 1.0U ug/L
Methylene chloride 58 ugl | 50000  ug/ 107 uglL 5.0U ugl 1.0U ugl 1.0U ugl 2.0U wl 1.0U gl
Styrene 890 ugfL 900  wl 26U  ugl 50U  ul 1.0U  ugl 1.0U  ugl 20U wlL 1.0U gl
Tetrachloroethene 5 uglL 3000 gl 26U  uglL 50U ugl 1.0U  wugl 1.0U  wugl 2.0U uwl 10U gl
Toluene 150 ugfl 6000  ugl 26U  ugL 5.0U ugl 1.0U gl 10U ugl 2.0U uwl 10U gl
trans-1,2-Dichloroethene 18 ugl | 20000  ug/ 8.6J uglL 50U ul 1.0U  wugl 1.0U  wugl 2.0U wl 1.0U gl
trans-1,3-Dichloropropene 0.84 uglL 5 ug/ 26U  ulL 50U ugl 1.0U  uglL 1.0U  uglL 050U  uwlL 10U  ugl
Trichloroethene 5 uglL 300 ugll 200 ug/L 12 uglL 3.7 ugiL 9.1 uglt 6.2 ug/L 9.5]  ugL
Vinyl chloride 2 uglL 2 ugll 27 uglL 5.0U ul 1.0U gl 1.0U gl 2.0U uwl 1.0U gl
Xylene (m,p) 2200 L NA 26U  ul - 1.0U uwl 1.0U uwl 2.0U ugl 1.0U wl
Xylene (0) 3300 ugi. NA 26U uglL - 1.0U uglL 1.0U uglL 2.0U uglL 1.0U ug/L
Xylenes 2200 ugfL 6000  ugl 26U  ugl 50U ugl 1.0U  ugl 1.0U  ugl 2.0U wl 1.0U gl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name EPA TGC MCP GW-2 MW-102B MW-102B MW-104B MW-104B MW-104B MW-104B
Sample Identifier MW102B-1003 MW102B-1101 MW104B-0398 MW104B-0499 MW104B-0600-2 MW104B-0900
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Date Collected 10/28/2003 11/13/2001 3/10/1998 4/27/1999 6/26/2000 9/18/2000

Semivolatile Organics

1,2,4-Trichlorobenzene 340 ug/iL 10000  ugf 0.28U ug/iL 10U uglL 10.0UJ ugL 10.0U ug/iL 10U ug/iL 10U uglL
1,2-Dichlorobenzene 260 ug/iL 10000  ugf 0.28U ug/iL 10U uglL 5.3] uglL 3.0J uglL 5.4] uglL 12 uglL
1,3-Dichlorobenzene 83 uglL 10000 gl 0.28U  uglL 10U  ugh 10.0U  ugl 10.0U  ugl 10U  ugl 10U ult
1,4-Dichlorobenzene 820 uglL 30000 gl 0.28U  uglL 10U  ugh 0.92J uglL 0.501J ug/L 10U  ugl 10U uwlt
3-Nitroaniline NA NA 0.28U  uglL 26U  udl 25.0U) ugl 26.0U  ul 25U  uwl 26U  ul
4-Nitroaniline NA NA 0.28U  ugL 26UJ ugl 25.0U) uglL 26.0U  ul 25U  uwl 26U  ul
Aniline NA NA 0.28U uglL 26 U uglL 160J uglL 51.0 ug/L 29 ug/L 8.0J ug/lL
Naphthalene 15 ug/lL 6000 ug/l 0.28U uglL 10U uglL 10.0UJ uglL 10.0U ug/L 10U ug/iL 10U ug/iL
Nitrobenzene 200 ugiL NA 0.28U  uglL 10U  ugl 10.0J ug/iL 10.0U  ugL 10U  ul 10U  ugL
N-Nitroso-di-n-propylamine NA NA - - 10.0UJ ugl - - -
Pentachlorophenol NA NA 0.28U ug/iL 0.095U ugiL 25.0UJ) ugl 26.0U ugiL 25U uglL 0.11 uglL
Volatile Organics

1,1,1-Trichloroethane 310 ug/iL 4000 ug/ 2.0U uglL 1.0U uglL 5.0U uglL 3.1U uglL 2.0U) uglL 3.4U uglL
1,1,2,2-Tetrachloroethane 3 uglL 20 ugl 2.0U ugl 1.0U gl 50U uglL 3.1U ugl 2.0U] wl 3.4U uwl
1,1,2-Trichloroethane 5 uglL 20000  ugf 2.0U ugl 1.0U ugl 5.0U ugl 3.1U  ul 2.0UJ gl 34U uwl
1,1-Dichloroethane 220 uglt 9000 ug/ 2.0U uglL 1.0U uglL 5.0U ug/L 3.1U ug/L 2.0U) ugL 3.4U) ugL
1,1-Dichloroethene 19 uglt 1 ug/l 2.0U ug/iL 1.0U ug/L 5.0U ugiL 3.1U ug/L 2.0U) ugL 3.4U ug/L
1,2-Dichloroethane 5 ug/lL 20 ug/l 2.0U uglL 1.0U uglL 5.0U uglL 3.1U uglL 2.0U) ugL 3.4U uglL
1,2-Dichloroethene (total) 180 ug/iL NA 6.2 uglL 3.7 ug/L 110 uglL 110 uglL 94)] ug/L 130 ug/lL
1,2-Dichloropropane 35 ugfL 9 ugh 2.0U  uwl 1.0U  ugl 50U  ul 3.1U  uwl 2.0U) wl 34U L
2-Butanone 44000 ug/L 50000  ugf 20U  uglL 5.0U ugl 10U  ugl 16U  ugl 10U  ugl 17U  uglL
2-Hexanone NA NA 5.0U uglL 5.0U uglL 10U ugiL 16U ugiL 10U ug/iL 17U uglL
4-Methyl-2-pentanone 1400 uglL NA 2.0U ul 5.0U ugl 10U  uwl 16U  ul 10U uwl 17y uwl
Acetone 22000 uglt 50000  ugf 5.0U uglL 5.0U ug/iL 10U ugiL 16U ug/L 10U ug/L 17U ug/L
Benzene 5 uglL 2000 gl 20U uglL 1.0U gl 50U uglL 3.1U ugl 2.0U wl 34U uwl
Bromodichloromethane 2.1 ugiL NA 2.0U ugl 1.0U ugl 5.0U ugl 3.1U  ugl 2.0U ul 3.4U  ul
Bromoform 0.0083 ugiL 800 ug/ 2.0U ugiL 1.0U ugiL 5.0U ugiL 3.1U ug/iL 2.0U ug/iL 3.4U ugliL
Bromomethane 2 uglL 2 ugl 5.0U) ugl 1.0U ugl 5.0U ugl 3.1U) ugl 2.0U ugl 3.4U ugl
Carbon Disulfide 56 ug/iL NA 2.0U uglL 1.0U uglL 5.0U ug/iL 3.1U ugiL 2.0U ug/iL 3.4U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 2.0U ugl 1.0U ugl 5.0U ugl 3.1U  ugl 2.0U ugl 3.4U ugl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-102B MW-102B MW-104B MW-104B MW-104B MW-104B

Sample Identifier MW102B-1003 MW102B-1101 MW104B-0398 MW104B-0499 MW104B-0600-2 MW104B-0900
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 10/28/2003 11/13/2001 3/10/1998 4/27/1999 6/26/2000 9/18/2000
Chlorobenzene 39 uglL 1000  ugl 2.0U gl 1.0U ugl 5.0U ugl 3.1U gl 2.0U ugl 3.4U ugl
Chloroethane 2800 uglL NA 2.0UJ gl 1.0U ugl 5.0U  ugl 3.1U  ugl 2.0U uwl 3.4U uwl
Chloroform 80 uglt 400 gl 20U uglL 1.0U  uglL 50U uglL 3.1U ugl 20U uwlL 34U uwl
Chloromethane 6.7 ug/L NA 2.0U) ugl 1.0U gl 50U  uglL 3.1U  ugl 2.0U  ul 34U uwl
cis-1,2-Dichloroethene 21 ugiL 30000  ugf 6.2 uglL 3.7 ug/L 110 uglL 110 uglL 86J uglL 120 ug/L
cis-1,3-Dichloropropene 0.84 ugiL 5 ug/ 0.50U  ugl 1.0U  ugl 5.0U  ugl 3.1U  ugl 2.0U ugl 3.4U  ugl
Dibromochloromethane 3.2 ugi. NA 2.0U ugl 1.0U ugl 5.0U ugl 3.1U  ul 2.0U ul 3.4U ul
Ethylbenzene 700 ug/iL 30000  ugl 2.0U uglL 1.0U uglL 5.0U ug/L 3.1U ugiL 2.0U ug/L 3.4U ug/iL
Methylene chloride 58 ugl | 50000  ug/ 2.0U ul 1.0U ugl 5.0U ugl 1.3 uglL 2.0U wl 1.5] ugiL
Styrene 890 ugfL 900  wl 2.0U wl 1.0U  ugl 50U  ul 3.1U  uwl 20U wlL 34U L
Tetrachloroethene 5 uglL 3000 gl 2.0U ugl 1.0U ugl 5.0U ugl 3.1U ul 2.0U uwl 3.4U uwl
Toluene 150 uglL 6000  ug/ 2.0U ul 10U gl 5.0U ugl 3.1U  ul 2.0U uwl 3.4U uwl
trans-1,2-Dichloroethene 18 ugl | 20000  ugll 2.0U ul 1.0U gl 1.2] uglL 15] uglL 1.3 uglt 1.1] ug/L
trans-1,3-Dichloropropene 0.84 uglL 5 ug/ 0.50U  ugtL 1.0U  uglL 50U uglL 3.1U ugl 20U uwlL 34U uwl
Trichloroethene 5 uglL 300 ugl 6.6 uglL 8.7 ug/L 12 ug/L 10J  uglL 127 ug/L 11 ug/L
Vinyl chloride 2 ugiL 2 ug/ 20U ugl 1.0U ugl 5.0U ugl 3.1U  ugl 2.0U uwl 34U uwl
Xylene (m,p) 2200 ugl NA 20U gl 1.0U uwl - - 20U uwl 34U ugl
Xylene (0) 3300 ugi. NA 2.0U uglL 1.0U uglL - - 2.0U ug/iL 3.4U ug/L
Xylenes 2200 ugfL 6000  ugl 2.0U ul 1.0U  ugl 50U ugl 31U  uwl 2.0U L -

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed

Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name EPA TGC MCP GW-2 MW-104B MW-10A MW-111 MW-112B MW-112B MW-113B
Sample Identifier MW104B-1099 MW10A-0703 MW111-1003 MW112B-0398 MW112B-0401 MW113B-0398
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Date Collected 10/4/1999 7/17/2003 11/3/2003 3/11/1998 4/19/2001 3/11/1998

Semivolatile Organics

1,2,4-Trichlorobenzene 340 ug/L 10000 gl 1.2J ug/iL 64 ugiL 120 ugiL 22.0 ug/iL 4.8] ug/iL 140 ug/iL
1,2-Dichlorobenzene 260 uglt 10000 g/ 12.0 uglL 2700J)  ugl 86 uglL 100 uglL 21 ug/L 670 ug/L
1,3-Dichlorobenzene 83 uglL 10000 gl 0.80J uglL 32) ug/L 15U  uwl 3.0J uglL 10U  ugl 30.0 uglL
1,4-Dichlorobenzene 820 uglL 30000 gl 1.8J uglL 3601J ug/L 14 uglL 23.0 ug/L 4.1) ug/L 150 uglL
3-Nitroaniline NA NA 26.0U uglL 53U) uglL 15U uglL 25.0U ugiL 25U ug/lL 25.0U uglL
4-Nitroaniline NA NA 26.0U uglL 53U) ugL 15U uglL 25.0U ugiL 25U ug/lL 25.0U uglL
Aniline NA NA 15.0J uglL 3.2) uglL 860 uglL 5.2) uglL R uglL 510J ug/lL
Naphthalene 15 ug/iL 6000 ugl 10.0U uglL 5.3U uglL 15U uglL 10.0U uglL 10U uglL 10.0U ug/lL
Nitrobenzene 200 ugiL NA 10.0U  uglL 53U ul 15U gl 10.0U  ugL 10U  ugl 600 uglL
N-Nitroso-di-n-propylamine NA NA - - - 10.0U  ugl - 10.0U  ugL
Pentachlorophenol NA NA 0.16J ug/L 11U gl 59UJ ugl 25.0U  uglL 25U  ugl 25.0U  ugl
Volatile Organics

1,1,1-Trichloroethane 310 uglL 4000 gl 6.0U ugl 2.0U ul 2.0U ul 5.0U ugl 1.0U gl 18U  uwl
1,1,2,2-Tetrachloroethane 3 uglL 20 ugl 6.0U ugl 2.0U ugl 20U ugl 50U ugl 1.0U gl 18U uwl
1,1,2-Trichloroethane 5 uglL 20000  ugf 6.0U ugl 2.0U ugl 2.0U ul 5.0U ul 1.0U gl 18U ul
1,1-Dichloroethane 220 uglL 9000  ug/ 6.0U uglL 2.0U ugl 2.0U ugl 5.0U uglL 1.0U ul 18U  ugl
1,1-Dichloroethene 19 ugiL 1 ugll 6.0U ul 2.0UJ gl 2.0U gl 13 ug/L 1.0U  ugl 8y  ul
1,2-Dichloroethane 5 ug/lL 20 ug/l 6.0U uglL 2.0U uglL 2.0U uglL 5.0U uglL 1.0U uglL 18U uglL
1,2-Dichloroethene (total) 180 ug/iL NA 140 uglL 64 ug/L 18 uglL 5.0U uglL 2.5 uglL 300 uglL
1,2-Dichloropropane 35 uglL 9 ug/l 6.0U ugl 2.0U ugl 2.0U ugl 5.0U ugl 1.0U ugl 18U  ul
2-Butanone 44000 uglL 50000  ugf 30U  uglL 20U gl 2.0U ugl 10U  ugl 50U  uglL 37U  ul
2-Hexanone NA NA 30U  ug 2.0U ul 5.0U ugl 10U  uwl 5.0U uwl 37U  uglL
4-Methyl-2-pentanone 1400 uglL NA 30U  ugL 20U ul 2.0U ul 10U  uwl 5.0U ul 37U gL
Acetone 22000 ug/L 50000  ugf 30U  ugl 2.8U ugl 5.0U ugl 10U  ugl 5.0U ul 37U gL
Benzene 5 uglL 2000 gl 6.0U ugL 1.4) uglL 2.2 uglL 2.2) uglL 1.0U gl 18U uwl
Bromodichloromethane 2.1 ugiL NA 6.0U  uglL 2.0U gl 2.0U ugl 5.0U ugl 1.0U ugl 18U  ugl
Bromoform 0.0083  uglL 800 ugl 6.0U uglL 20U ugl 2.0U gl 5.0U gl 1.0U ul 18U  ugl
Bromomethane 2 uglL 2 ugl 6.0U ulL 5.0U) ugl 5.0U) ugl 5.0U ugl 1.0U ugl 18U  ugl
Carbon Disulfide 56 ug/iL NA 6.0U uglL 2.0UJ g 2.0U ug/iL 5.0U ugiL 1.0U ug/iL 18U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 6.0U ugl 2.0U ugl 2.0U ugl 5.0U ugl 1.0U ugl 18U  ugl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-104B MW-10A MW-111 MW-112B MW-112B MW-113B
Sample Identifier MW104B-1099 MW10A-0703 MW111-1003 MW112B-0398 MW112B-0401 MW113B-0398
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 10/4/1999 7/17/2003 11/3/2003 3/11/1998 4/19/2001 3/11/1998

Chlorobenzene 39 uglL 1000  ugl 6.0U ugl 57J  ugh 54 ug/L 74 ug/L 3.9 uglL 390 ug/L
Chloroethane 2800 uglL NA 6.0U ugl 2.0U) ugl 2.0U ul 5.0U ugl 1.0U gl 18U ul
Chloroform 80 uglt 400 gl 6.0U gl 20U ugl 20U ugl 5.0U gl 1.0U  ugl 18U uwl
Chloromethane 6.7 uglL NA 6.0U ugl 2.0U ul 2.0U ul 50U ul 1.0UJ gl 18U ul
cis-1,2-Dichloroethene 21 ug | 30000 ugll 140 uglL 63 ug/L 18 uglL 13 uglL 2.4 uglL 300 uglt
cis-1,3-Dichloropropene 0.84 uglt 5 ug/ 6.0U  uglL 0.50U uglL 0.50U uglL 50U  uglL 1.0U  wugl 18U  ugl
Dibromochloromethane 32 uglL NA 6.0U  uglL 20U ul 2.0U ugl 5.0U uglL 1.0U ugl 18U  ugl
Ethylbenzene 700 ug/iL 30000  ugl 6.0U uglL 2.0U uglL 1.2] ug/L 5.0U ug/L 1.0U ug/L 18U ug/L
Methylene chloride 58 ugl | 50000  ug/ 6.0U ugl 2.0U) ugl 2.0U ugl 5.0U ugl 1.0U gl 18U  ul
Styrene 890 ugfL 900  wl 6.0U  ul 2.0U) ul 2.0U ul 50U ul 1.0U gl 18U  w
Tetrachloroethene 5 uglL 3000 gl 6.0U ugl 20U ugl 20U ul 50U ugl 10U gl 18U  ul
Toluene 150 ugfl 6000  ugl 6.0U uglL 2.0U ul 2.0U ul 5.0U ugl 10U gl 18U  ul
trans-1,2-Dichloroethene 18 ugl | 20000  ug/ 6.0U ul 1.3 uglL 20U uwlL 50U ul 1.0U  ugl 18U uwl
trans-1,3-Dichloropropene 0.84 uglL 5 ug/ 6.0U uglL 050U  uglL 050U uglL 50U ugl 1.0U  ugl 18U uwl
Trichloroethene 5 ugiL 300 ug/ 14 ug/L 36 ug/L 28 ug/L 76 ug/L 25 ug/L 590 uglL
Vinyl chloride 2 uglL 2 ug 6.0U uglL 247 ug/L 5.0 ug/L 50U uglL 1.0U uglL 147 ug/L
Xylene (m,p) 2200 ugi. NA - 2.0U uglL 2.0U uglL - 1.0U uglL -
Xylene (0) 3300 vl NA - 20U ugl 20U ul - 1.0U ul -
Xylenes 2200 uglL 6000  ug/ 6.0U gL 2.0U gl 2.0U gl 50U gl 1.0U uglL 18U wl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed

Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name EPA TGC MCP GW-2 MW-113B MW-113B MW-113B MW-113B MW-113B MW-113B
Sample Identifier MW113B-0401 MW113B-0402 MW113B-0499 MW113B-0600 MW113B-0703 MW113B-0802
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Date Collected 4/23/2001 4/25/2002 4/28/1999 6/22/2000 7/18/2003 8/21/2002

Semivolatile Organics

1,2,4-Trichlorobenzene 340 ug/L 10000  ugf 1901J ug/iL 1501J ugiL 92.0 ugiL 110J ug/iL 6.0J ug/iL 160J uglL
1,2-Dichlorobenzene 260 ugl | 10000  ugll 1000J  ugl 800 ug/L 500 uglL 410 ug/L 66J ugl 820 uglL
1,3-Dichlorobenzene 83 uglL 10000 gl 36J uglL 120U  uglL 18.0 uglL 21 ug/ 2.4) uglL 367 uglL
1,4-Dichlorobenzene 820 uglL 30000 gl 280J uglL 190 ug/L 100 uglL 1107 ug/ 11J uglL 190 uglL
3-Nitroaniline NA NA 25U) uglL 300U uglL 28.0U uglL 25U ugiL 0.56U ug/lL 370U uglL
4-Nitroaniline NA NA 25U uglL 300UJ uglL 28.0U uglL 25U ugiL 0.56U ug/lL 370U uglL
Aniline NA NA 37) uglL 120U uglL 190 uglL 74] ug/l 1.6J uglL 370U ug/lL
Naphthalene 15 ug/lL 6000 ug/l 10U uglL 120U uglL 11.0U uglL 10U ug/L 0.56U ug/iL 150U ug/iL
Nitrobenzene 200 uglL NA 22001J ug/L 420 ug/L 330 ug/L 2707 ug/l 311J ug/L 420 ug/L
N-Nitroso-di-n-propylamine NA NA - - - - - -
Pentachlorophenol NA NA 25U  ugl 0.30J ugiL 28.0U  uglL 25U  ugl 1.1U) gl 370U  ugh
Volatile Organics

1,1,1-Trichloroethane 310 uglt 4000 gl 17U  ugh 12U gl 11U gl 18U  ugh 2.0U ugl 14U  ugh
1,1,2,2-Tetrachloroethane 3 uglL 20 ugl 17U  ugl 12U  ugl 11U ugl 18U  ugl 2.0U wl 14U  wl
1,1,2-Trichloroethane 5 uglL 20000  ugf 17U  ugl 12U gl 11U  uwlt 18U  uwl 2.0U ugl 14U  uwl
1,1-Dichloroethane 220 ugiL 9000 ug/ 17U ug/L 12U ugiL 11U ug/L 18U ug/L 2.0U ug/L 14U ug/L
1,1-Dichloroethene 19 uglt 1 ugll 17U  ugl 12U  ugl 11U  uwol 18U  ugl 1.2J  ugL 14U wl
1,2-Dichloroethane 5 ug/lL 20 ug/l 17U uglL 12U uglL 11U ug/iL 18U ugiL 2.0U ug/iL 14U uglL
1,2-Dichloroethene (total) 180 ug/iL NA 250 ug/L 270 ug/L 250 ug/L 300 ug/L 29 uglL 240 ug/L
1,2-Dichloropropane 35 uglL 9 ug/ 17U  uwl 12U  uwl 11U uwlt 18U  ul 20U uwl 14U  uwlt
2-Butanone 44000 ug/L 50000  ugf 84U ug/L 60U ug/L 56U uglL 92U uglL 2.0U ug/L 68U ug/lL
2-Hexanone NA NA 84U) ugL 60U ugiL 56U ugiL 88U ugiL 2.0U ug/iL 68U uglL
4-Methyl-2-pentanone 1400 uglL NA 84U  ugL 60U  ugL 56U  uglL 92U  uwl 2.0U uwl 68U  uglL
Acetone 22000 ug/L 50000  ugf 84UJ) ujL 60U ug/iL 56U ugiL 88U ug/L 1.4U ug/L 68U ug/L
Benzene 5 uglL 2000 gl 17U  ugl 12U  ugh 11U  wl 18U  uwl 2.0U ul 14U  uwl
Bromodichloromethane 2.1 ugiL NA 17U  ugl 12U  ugl 11U ugl 18U  ugl 2.0U ul 14U  ul
Bromoform 0.0083 ugiL 800 ug/ 17U ugiL 12U ugiL 11U ugiL 18UJ gl 2.0U ug/iL 14U ugliL
Bromomethane 2 uglL 2 ugl 17U  uwl 12U  uwl 11U)  ul 18UJ) ul 2.0UJ gl 14U  ugl
Carbon Disulfide 56 ug/iL NA 17U uglL 12U uglL 11U ug/iL 18U ugiL 2.0U ug/iL 14U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 17U  ugl 12U  ugl 11U gl 18U  ugl 2.0U uwl 14U  uglL

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening

14 July 2005 Page 7 of 38

STARS / rptDataSummary_TwoCriteria / Reporter / 10.4



Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-113B MW-113B MW-113B MW-113B MW-113B MW-113B
Sample Identifier MW113B-0401 MW113B-0402 MW113B-0499 MW113B-0600 MW113B-0703 MW113B-0802
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 4/23/2001 4/25/2002 4/28/1999 6/22/2000 7/18/2003 8/21/2002

Chlorobenzene 39 ugl 1000  ug/ 240J  ugl 230 ug/L 290 ug/L 330 ug/L 14) gl 230 uglL
Chloroethane 2800 uglL NA 17U gl 12U gl 11U gl 18U  ugl 2.0U uwl 14U gl
Chloroform 80 uglt 400 gl 17U  ugl 12U  ugl 11U ugl 18U gl 20U uwlL 14U gl
Chloromethane 6.7 uglL NA 17U  ugl 12U  wl 11U  uwl 18U  ugl 2.0U uwl 14U gl
cis-1,2-Dichloroethene 21 ugl | 30000 ug/ 260 ug/L 250 ug/L 250 ug/L 280 ug/L 28 ug/L 230J  ugh
cis-1,3-Dichloropropene 0.84 uglL 5 ugll 17U  uwl 12U  uwl 11U  uwl 18U  uglh 0.50U  ugl 14U gl
Dibromochloromethane 32 ugi. NA 17U  ugl 12U  ugl 11U  ugl 18U gl 2.0U ul 14U  ul
Ethylbenzene 700 ug/iL 30000  ugl 17U uglL 12U uglL 11U ug/L 18U ugiL 2.0U ug/L 14U ug/iL
Methylene chloride 58 ugl | 50000  ug/ 17y uwl 12y  uwl 11y  uwl 18U  ugl 20U L 14U gl
Styrene 890 ugiL 900 ug/ 17U uglL 12U ug/L 11U ug/iL 18U ugiL 2.0U) ul 14U uglL
Tetrachloroethene 5 uglL 3000 gl 17U) wl 12U  uwl 11U  uwl 18U  wugl 2.0U uwl 14U  ugl
Toluene 150 ug/L 6000 ug/ 17U ug/L 12U ug/. 11U ug/c 18U ug/c 2.0U ug/c 14U ug/c
trans-1,2-Dichloroethene 18 ugl | 20000  ug/ 17U  ugl 12U  wl 11U  wl 18U  ugl 1.1] uglt 14U gl
trans-1,3-Dichloropropene 0.84 uglL 5 ug/ 17U  ugl 12U  ugl 11U gl 18U  ugl 0.50U  uglL 14U gl
Trichloroethene 5 uglL 300 ugl 400J uglL 410 uglL 4307 uglL 560 uglL 21 uglL 4107 uglL
Vinyl chloride 2 uglt 2 ug/l 15J ug/L 24 ug/L 15 ug/L 143 ug/L 14 uglL 14 uglL
Xylene (m,p) 2200 ol NA 170  wgt 12U  wt - 18U gL 2.0U  ugl 14U ugl
Xylene (o) 3300 ol NA 170  wgt 12U  wt - 18U gL 2.0U  ugl 14U ugl
Xylenes 2200 uglL 6000  ug/ 170  wl 120 wl 11U  wl 18U gl 2.0U uglL 14U  ugl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed

Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name EPA TGC MCP GW-2 MW-113B MW-113B MW-113B MW-113B MW-115B MW-115B
Sample Identifier MW113B-0900 MW113B-1003 MW113B-1099 MW113B-1101 MW115B-0398 MW115B-0401
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Date Collected 9/19/2000 10/31/2003 10/5/1999 11/16/2001 3/11/1998 4/20/2001

Semivolatile Organics

1,2,4-Trichlorobenzene 340 ug/L 10000  ugf 2201 ug/iL 2.1) ugiL 87.0 ugiL 1801J ug/iL 140 ug/iL 210J uglL
1,2-Dichlorobenzene 260 ugl. 10000  ugf 1000 ug/L 177 ugiL 380J ug/L 1100J ug/L 300J ug/L 2800 ug/L
1,3-Dichlorobenzene 83 uglL 10000 gl 37 uglL 1.1] uglL 20.0 uglL 461) uglL 18.0 ug/L 11U  ugl
1,4-Dichlorobenzene 820 uglL 30000 gl 220J uglL 3.7J ug/L 90.0 uglL 2301J uglL 49.0) ug/L 470] uglL
3-Nitroaniline NA NA 26U uglL 0.27U ugiL 26.0U uglL 26U uglL 25.0U ug/lL 27U uglL
4-Nitroaniline NA NA 26U uglL 0.27U ugiL 26.0U uglL 26U uglL 25.0U ug/lL 27U uglL
Aniline NA NA 72) uglL 0.42U uglL 100J uglL 9.2) ug/L 70001 uglL 15000 ug/lL
Naphthalene 15 ug/lL 6000 ug/l 10U uglL 0.27U uglL 10.0U uglL 11U ug/L 170 uglL 360J uglL
Nitrobenzene 200 ugiL NA 510 ug/L 13J uglL 180 uglL 7107 ug/L 10.0U ug/L 11U uglL
N-Nitroso-di-n-propylamine NA NA - - - - 10.0U  ugl -
Pentachlorophenol NA NA 0.671J ug/iL 0.27U ugiL 0.26J ugiL 0.62 ugiL 25.0U ug/iL 27U uglL
Volatile Organics

1,1,1-Trichloroethane 310 uglL 4000 ug/ 22U ug/iL 2.0U ugiL 2.7U ugiL 20U ugiL 180U ugiL 190U uglL
1,1,2,2-Tetrachloroethane 3 uglL 20 ugl 22U  ugl 2.0U ugl 27U ugl 20U  ugl 180U  ugl 190U  ugl
1,1,2-Trichloroethane 5 uglL 20000  ugf 22U  ugl 2.0U ugl 27U  ugl 20U  ugl 180U  uglL 190U  uglL
1,1-Dichloroethane 220 ugiL 9000 ug/ 22U ug/L 2.0U ugiL 2.7U ug/L 20U ug/L 180U ug/L 190U ug/L
1,1-Dichloroethene 19 uglt 1 ug/ 22U ug/iL 2.0U ug/L 2.41] uglL 6.0J ug/L 180U ug/L 190U ug/L
1,2-Dichloroethane 5 ug/lL 20 ug/l 22U uglL 2.0U uglL 2.7U ug/iL 20U ugiL 180U ug/iL 190U uglL
1,2-Dichloroethene (total) 180 uglt NA 340 uglL 14)  wl 120 uglL 400 uglt 290 ugl. 370 ugl.
1,2-Dichloropropane 35 uglL 9 ug/ 22U  ugL 20U ul 27U  ul 20U  ugl 180U  ugl 190U  uglL
2-Butanone 44000 uglL 50000  ugf 110U  uglL 20U gl 14U gl 100U  uglL 370U  uglt 940U  ugh
2-Hexanone NA NA 110U ug/iL 2.0U ugiL 14U ugiL 100U ugiL 370U ug/iL 940U uglL
4-Methyl-2-pentanone 1400 uglL NA 110U  uglL 20U ul 14U  uwl 100U  ugt 370U gl 940U  uglL
Acetone 22000 ug/L 50000  ugf 110U uglL 2.0U ug/iL 14U ugiL 22) ug/L 370U ug/L 940U ug/L
Benzene 5 ugi. 2000 gl 22U  uglt 2.0U ugl 27U  ugl 20U  ugl 68J uglL 51J uglL
Bromodichloromethane 2.1 uglL NA 22U  uglL 2.0U ul 27U  ul 20U  ul 180U  uglL 190U  uglL
Bromoform 0.0083 ugiL 800 ug/ 22U ugiL 2.0U ugiL 2.7U ugiL 20UJ gl 180U ug/iL 190U ugliL
Bromomethane 2 ug/lL 2 ug/ 22U ugiL 5.0U] uglL 2.7U ug/iL 20UJ gl 180U ug/iL 190U uglL
Carbon Disulfide 56 ug/iL NA 22U uglL 2.0U uglL 2.7U ug/iL 20U ugiL 180U ug/iL 190U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 22U  uglL 2.0U ul 27U gl 20U  ugl 180U  uglL 190U  uglL

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-113B MW-113B MW-113B MW-113B MW-115B MW-115B
Sample Identifier MW113B-0900 MW113B-1003 MW113B-1099 MW113B-1101 MW115B-0398 MW115B-0401
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 9/19/2000 10/31/2003 10/5/1999 11/16/2001 3/11/1998 4/20/2001

Chlorobenzene 39 uglL 1000  ugl 410 ug/L 7.7] ugiL 86 uglL 560J ug/L 3500 ug/L 2900 ug/L
Chloroethane 2800 uglL NA 22U ug/iL 2.0U ug/t 2.7U ug/c 20U ug/L 180U ug/c 190U ug/c
Chloroform 80 uglt 400 gl 22U  ugl 20U ugl 27U ugl 20U  wl 180U  ugl 190U  ugl
Chloromethane 6.7 uglL NA 22U  uglt 2.0U ul 27U  ugl 20U  uwl 180U  uglL 190U  uglL
cis-1,2-Dichloroethene 21 uglL 30000  ugf 310 ug/L 14) uglL 120 uglL 3907 uglL 290 ug/L 360 ug/L
cis-1,3-Dichloropropene 0.84 ugiL 5 ugl 22U  ugL 0.50U  ugL 27U  ugl 20U gl 180U  uglL 190U  uglL
Dibromochloromethane 32 ugi. NA 22U  uglL 20U ul 27U  ugl 20U gl 180U  uglL 190U  uglL
Ethylbenzene 700 ug/iL 30000  ugl 22U uglL 2.0U uglL 2.7U ug/L 20U ugiL 180U ug/L 190U ug/iL
Methylene chloride 58 ugl | 50000  ug/ 22U) ugt 20U ul 27U  ul 12 uglL 180U  ugl 190U  uglL
Styrene 890 ugiL 900 ug/ 22U uglL 2.0U ug/L 27U ug/L 20U ug/L 180U ug/iL 190U ug/L
Tetrachloroethene 5 uglL 3000 gl 22U  ugl 20U ugl 27U  ugl 20U ugl 180U  uglL 190U  uglL
Toluene 150 ug/L 6000 ug/ 22U ug/L 2.0U ug/. 2.7U ug/c 20U ug/c 180U ug/c 190U ug/c
trans-1,2-Dichloroethene 18 ugl | 20000  ug/ 22U  ugl 2.0U ul 27U  ul 20U  ul 180U  ugl 190U  uglL
trans-1,3-Dichloropropene 0.84 uglL 5 ug/ 22U  ult 050U  uglL 27U ugl 20U  ugl 180U  uglL 190U  ugl
Trichloroethene 5 uglL 300 gl 610 ug/L 14 ug/L 80 ug/L 840J  ugl 6200 ug/L 5600 ug/L
Vinyl chloride 2 uglt 2 ug/l 17J ug/L 55 ug/L 27 ug/L 30 ug/L 180U  uglL 190U  uglL
Xylene (m,p) 2200 ugi. NA 22U uglL 2.0U uglL - 20U uglL - 190U uglL
Xylene (o) 3300 ol NA 22U uwl 20U gl - 20U  wgl - 190U  ugl
Xylenes 2200 uglL 6000  ug/ 22U  ugl 2.0U gl 27U  ugl 20U wl 180U  wlL 190U  wl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed

Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name EPA TGC MCP GW-2 MW-115B MW-115B MW-115B MW-115B MW-115B MW-115B
Sample Identifier MW115B-0402 MW115B-0499 MW115B-0600 MW115B-0900 MW115B-1003 MW115B-1099
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Date Collected 4/25/2002 4/26/1999 6/20/2000 9/14/2000 10/31/2003 10/5/1999

Semivolatile Organics

1,2,4-Trichlorobenzene 340 ug/L 10000 gl 2401 ug/L 130 ug/L 240 ug/L 210 ug/L 1607 ug/L 1801J ug/L
1,2-Dichlorobenzene 260 ugl. 10000  ugf 2600 ug/L 1900 ug/L 2800 ug/L 2500 ug/L 1800J ug/L 2800J ug/L
1,3-Dichlorobenzene 83 ug | 10000  ug/ 2400U  ugL 28.0J uglL 43 uglL 42] uglL 110UJ  uglt 24.0U) ul
1,4-Dichlorobenzene 820 uglL 30000 gl 4801 uglL 310 ug/L 500 uglL 320 uglL 3201 ug/L 440 uglL
3-Nitroaniline NA NA 5900U  uglL 260U  ugl 26U  udl 130U  ugl 110U  wlt 26.0U) ul
4-Nitroaniline NA NA 5900U) uglL 260U  ugl 26U  udl 130U ugl 110U wlt 26.0U) uglL
Aniline NA NA 180001J uglL 5200 uglL 20000 uglL 7800 uglL 5500 uglL 150001 ug/L
Naphthalene 15 uglL 6000 g/ 400J  uglL 210 uglL 370 ug/L 250 ug/L 260 uglL 340J  ugl
Nitrobenzene 200 uglL NA 2400 U ugiL 110U ugiL 10U ug/iL 53U ugiL 110UJ gl 10.0UJ ugL
N-Nitroso-di-n-propylamine NA NA - - - - - -
Pentachlorophenol NA NA 1.3 ug/iL 260U  ugl 26U  ugl 1.1 ugiL 430UJ ugl 0.82J ug/iL
Volatile Organics

1,1,1-Trichloroethane 310 uglL 4000 gl 180U  ugl 120U  uglt 190U  ugl 180U  ugl 100U  ugl 170U  ugl
1,1,2,2-Tetrachloroethane 3 uglL 20 ugl 180U  ugl 120U  ugl 190U  ulL 180U  ugl 100U  ugl 170U  ugl
1,1,2-Trichloroethane 5 uglL 20000  ugf 180U  uglL 120U  uglL 190U  ugl 180U  ugl 100U  uglL 170U  uglL
1,1-Dichloroethane 220 ugiL 9000  ug/ 180U  uglL 120U  ugl 190U  uglL 180UJ uglL 100U  uglL 170U  ugL
1,1-Dichloroethene 19 ugiL 1 ugl 180U  ugL 120U  uglL 190U  uglL 180U  uglL 100U  uglL 170U  ugl
1,2-Dichloroethane 5 ug/lL 20 ug/l 180U uglL 120U uglL 190U uglL 180U uglL 100U uglL 170U ug/L
1,2-Dichloroethene (total) 180 uglL NA 430 ug/L 270 ug/L 400 ug/L 330 ug/L 360J uglL 260 uglL
1,2-Dichloropropane 35 ugfL 9 ugh 180U  ul 120U  uwl 190U  ul 180U  ugl 100U  wl 170U  wl
2-Butanone 44000 ug/L 50000  ugf 880U  ugl 630U  ugl 960U  ugl 920U  ugl 100U  ugl 850U  ugl
2-Hexanone NA NA 880U  uglL 630U  ugl 960U  uglL 920U  ugl 100U  ugl 850U  ugl
4-Methyl-2-pentanone 1400 ugiL NA 880U  uglL 630U  ugl 960U  uglL 920U  ugl 100U  ugl 850U  ugl
Acetone 22000 ug/L 50000 ugl 880U  wugl 630U  ugl 960U  ugl 920U  ugl 100U  uglL 7801 uglL
Benzene 5 uglL 2000  ud! 60J  ugL 54J)  uglL 67J gL 180U  wglL 100U  wgl 52J)  uglL
Bromodichloromethane 2.1 ugiL NA 180U  ugl 120U  uglL 190U  uglL 180U  uglL 100U  uglL 170U  uglL
Bromoform 0.0083  uglL 800 ugl 180U  uglL 120U  uglL 190U  uglL 180U  uglL 100U  ugL 170U  ugl
Bromomethane 2 ug/lL 2 ugl 180U ugiL 120U gl 190U ug/iL 180U ugiL 250UJ uglk 170U uglL
Carbon Disulfide 56 ug/iL NA 180U uglL 120U uglL 190U ug/iL 180U ugiL 100U ug/iL 170U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 180U  ugL 120U  uglL 190U  uglL 180U  uglL 100U  uglL 170U  ugl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-115B MW-115B MW-115B MW-115B MW-115B MW-115B
Sample Identifier MW115B-0402 MW115B-0499 MW115B-0600 MW115B-0900 MW115B-1003 MW115B-1099
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 4/25/2002 4/26/1999 6/20/2000 9/14/2000 10/31/2003 10/5/1999

Chlorobenzene 39 ugfL 1000 ugh 3000 uglL 3400 uglL 3700 uglL 3100 uglL 27007 ug/lL 2800 ug/L
Chloroethane 2800 uglL NA 180U ug/iL 120U ug/t 190U ug/c 180U ug/L 100U uglL 170U uglL
Chloroform 80 uglt 400  ugl 180U  wglL 120U  ult 190U  wl 180U  wL 100U  ugl 170U  uw
Chloromethane 6.7 uglL NA 180U  ugl 120U  uglt 190U ugl 180U  uglL 100U  uglL 170U  uglL
cis-1,2-Dichloroethene 21 uglt | 30000 ugl 400 ug/L 280 ug/L 380 uglL 320 uglt 360J  ugl 240 uglL
cis-1,3-Dichloropropene 0.84 uglL 5 ugl 180U  ugl 120U  uglL 190U  uglL 180U  uglL 25U  ul 170U  uglL
Dibromochloromethane 32 uglL NA 180U  ugt 120U  uglL 190U  uglL 180U  uglL 100U  uglL 170U  ugl
Ethylbenzene 700 ug/iL 30000  ugl 180U uglL 120U uglL 190U ug/L 180U ug/L 100U ug/L 170U ug/L
Methylene chloride 58 ugl | 50000  ug/ 180U  uglL 70J  ugl 190U  uglL 63J  ugl 100U  uglt 43) ugiL
Styrene 890 ugfL 900  wl 180U  ugl 120U  uwl 190U  ul 180U  ugl 100U  wl 170U  wl
Tetrachloroethene 5 ugl. 3000  ugl 180U  uglL 120U  ugt 190U  ugL 180U  ugL 100U  uglL 170U gL
Toluene 150 uglL 6000 ug/ 180U ug/L 120U ug/. 190U ug/c 180U ug/c 100U ug/c 170U uglL
trans-1,2-Dichloroethene 18 ugl | 20000  ug/ 180U  uglL 120U  ugl 190U  ugl 180UJ ugl 100U  ugl 170U  ugl
trans-1,3-Dichloropropene 0.84 uglL 5 ug/ 180U  uglL 120U  ult 190U  uwlL 180U  ulL 25U  uwl 170U  ugl
Trichloroethene 5 uglL 300 ugh 5900 uglL 5600J uglt 6800 uglt 5600 uglt 5700 ug/L 4600 uglt
Vinyl chloride 2 ugiL 2 ug/ 180U ug/L 120U ug/L 190U ug/L 180U ug/L 100U ug/L 170U ug/L
Xylene (m,p) 2200 ug/L NA 180U  ugt - 190U  ugt 180U  uglL 100U  uglt -

Xylene (0) 3300 ugi. NA 180U uglL - 190U uglL 180U uglL 100U ug/L -

Xylenes 2200 ugfL 6000  ugl 180U  uglL 120U  wlL 190U  wglL 180U  wglL 100U  wgl 170U  wlL

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed

Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name EPA TGC MCP GW-2 MW-115B MW-201 MW-201 MW-201 MW-201 MW-201
Sample Identifier MW115B-1101 MW201-0402 MW201-0703 MW201-0802 MW201-1003 MW201-1101
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 11/16/2001 4/23/2002 7/16/2003 8/20/2002 10/29/2003 11/15/2001

Semivolatile Organics

1,2,4-Trichlorobenzene 340 ug/L 10000 gl 210 ug/L 26017 ug/L 1207 ug/L 2401] ug/L 180 ug/L 150 ug/L
1,2-Dichlorobenzene 260 ugl. 10000 g/ 2500J uglL 9401J ug/L 430J ug/L 980J ug/L 680 ug/L 600 ug/L
1,3-Dichlorobenzene 83 uglL 10000 gl 281J uglL 120U  uglL 9.2] uglL 25) ug/L 16 uglL 14 uglL
1,4-Dichlorobenzene 820 uglL 30000 gl 4001 uglL 190J ug/L 751] uglL 1501 ug/L 130 uglL 97J uglL
3-Nitroaniline NA NA 280U uglL 300U uglL 2.7V uglL 86U ugiL 2.8U ug/lL 26 U uglL
4-Nitroaniline NA NA 280U uglL 300UJ uglt 2.7V ugiL 86U ugiL 2.8U ug/lL 26 U uglL
Aniline NA NA 14000 uglL 300U uglL 8.4] uglL 86U ug/L 6.4 ug/iL 3.7] ug/iL
Naphthalene 15 ug/lL 6000 ug/l 370 ug/L 120U uglL 2.7U) ugL 34U ug/L 2.8U ug/iL 11U ug/iL
Nitrobenzene 200 ugiL NA 110U  ugL 120U  ugl 2.7U) ug 34U  ugl 28U  ul 11U ul
N-Nitroso-di-n-propylamine NA NA - - - - - -
Pentachlorophenol NA NA 1.2 ug/iL 0.57J ug/L 5.4U) ugl 86U  ugl 2.8U  ugl 0.36 ug/iL
Volatile Organics

1,1,1-Trichloroethane 310 uglL 4000 gl 160U  uglL 51U  uglL 20U  ugl 29U  uwgl 20U  wl 26U  ugl
1,1,2,2-Tetrachloroethane 3 uglL 20 ugl 160U  uglL 51U  uglL 20U  ult 29U  ugl 20U  wl 26U  ul
1,1,2-Trichloroethane 5 uglL 20000  ugf 160U  uglL 51U  ul 20U  uglt 29U  uwl 20U  ugl 26U  ulL
1,1-Dichloroethane 220 ugiL 9000  ug! 160U  ugL 51U  uglL 20U  uglL 29U  ugl 20U  ugl 26U  ugl
1,1-Dichloroethene 19 uglL 1 ugl 160U  ugl 51U  uglL 20U  ugl 29U  ugl 20U  uwl 26U  ugl
1,2-Dichloroethane 5 ug/lL 20 ug/l 160U uglL 51U uglL 20U ug/iL 29U ugiL 20U ug/iL 26U uglL
1,2-Dichloroethene (total) 180 uglL NA 460 ug/L 240 uglL 220 uglL 250 uglt 180 uglL 160 uglL
1,2-Dichloropropane 35 uglL 9 ug/l 160U  uglL 51U  uglL 20U  uglL 29U  ugl 20U  wl 26U  ugl
2-Butanone 44000 uglL 50000  ugf 780U  ugl 260U  ugl 20U  ugl 150U  uglL 20U  uglt 130U  uglL
2-Hexanone NA NA 780U  ugl 260U  ugl 20U  ugl 150U  uglL 50U  ugl 130U  ugl
4-Methyl-2-pentanone 1400 uglL NA 780U  ugl 260U  uglL 20U  ugL 150U  ugt 20U  uwl 130U  uglL
Acetone 22000 ug/L 50000 ugl 780U  ugh 260U  ugl 50U  uglL 150U  uglL 50U ul 130U  uglL
Benzene 5 uglL 2000 ug/l 66J ug/L 327J ug/L 30 ug/L 277 ug/L 28 ug/L 227 ug/L
Bromodichloromethane 2.1 ugiL NA 160U  ugl 51U  ugl 20U  ugl 29U gl 20U  ugl 26U  ugl
Bromoform 0.0083  uglL 800 ugl 160U  ugL 51U  uglL 20U  ugL 29U  ugl 20U  ugl 26U  ugl
Bromomethane 2 uglL 2 ugl 160UJ uglL 51U  ugL 20U) uglL 29U  ul 50UJ uglL 26U  ugl
Carbon Disulfide 56 ug/iL NA 160U uglL 51U uglL 20U ug/iL 29U ugiL 20U ug/iL 26U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 160U  ugL 51U  ugL 20U  ugL 29U  ugl 20U  ugl 26U  ugl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-115B MW-201 MW-201 MW-201 MW-201 MW-201
Sample Identifier MW115B-1101 MW201-0402 MW201-0703 MW201-0802 MW201-1003 MW201-1101
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 11/16/2001 4/23/2002 7/16/2003 8/20/2002 10/29/2003 11/15/2001
Chlorobenzene 39 uglL 1000  ugl 3700 ug/L 1100 ug/L 1100 ug/L 980 ug/L 1100 ug/L 790 ug/L
Chloroethane 2800 uglL NA 160U ug/iL 51U ug/t 20U ug/c 29U ug/L 20U ug/c 26U ug/c
Chloroform 80 uglt 400 gl 160U  uglL 51U  ult 20U  ult 29U  ugl 20U  uwl 26U  uwl
Chloromethane 6.7 uglL NA 160U  uglL 51U  uglL 20U  uglt 29U  uwl 20U  uwl 26U  ulL
cis-1,2-Dichloroethene 21 uglt 30000  ugf 450 ug/L 230 ug/L 220 ug/L 240 ug/L 180 uglL 160 uglL
cis-1,3-Dichloropropene 0.84 uglL 5 ugl 160U  ugl 51U  uglL 5.0U ugl 29U  ugl 5.0U ul 26U  uglL
Dibromochloromethane 32 ugi. NA 160U  uglL 51U  ul 20U  ugl 29U gl 20U  ugl 26U  ugl
Ethylbenzene 700 ug/iL 30000  ugl 160U uglL 51U uglL 20U ug/L 29U ugiL 20U ug/L 26U ug/iL
Methylene chloride 58 ugl | 50000  ug/ 160U  uglL 51U  uglL 11U  ugl 29U  ugl 20U  wl 10J ugiL
Styrene 890 ug/iL 900 ug/l 160U ug/L 51U uglL 20U uglL 29U uglL 20U uglL 26U uglL
Tetrachloroethene 5 uglL 3000 gl 160U  uglL 51U  uglL 20U  ugl 29U  ugl 20U  uwl 26U  ulL
Toluene 150 ug/L 6000 ug/l 160U ug/L 51U ugiL 20U ugiL 29U ugiL 20U ug/L 26U ug/L
trans-1,2-Dichloroethene 18 ugl | 20000  ug/ 160U  uglL 51U  uglL 20U  ugl 29U  uwl 20U  wl 26U  ugl
trans-1,3-Dichloropropene 0.84 uglL 5 ug/ 160U  ulL 51U  ult 50U uglL 29U  ugl 50U uwlL 26U  ul
Trichloroethene 5 uglL 300 ugl 6900 uglL 1200 uglL 1200 uglL 1000 ug/L 1100 ug/L 790 ug/L
Vinyl chloride 2 uglt 2 ugll 160U ugiL 51U ugiL 20U ug/L 29U ug/L 20U ug/L 26U ug/L
Xylene (m,p) 2200 ugi. NA 160U uglL 51U uglL 20U ug/L 29U ugiL 20U ug/iL 26U uglL
Xylene (0) 3300 ugi. NA 160U uglL 51U uglL 20U ug/L 29U ugiL 20U ug/iL 26U uglL
Xylenes 2200 ug/lL 6000 ug/l 160U uglL 51U ugiL 20U ugiL 29U ugiL 20U uglL 26U uglL

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-202 MW-203B MW-203B MW-203B MW-203B MW-203B
Sample Identifier MW202-1003 MW203B-0398 MW203B-0402 MW203B-0703 MW203B-0802 MW203B-1003
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Date Collected 10/29/2003 3/17/1998 4/23/2002 7/18/2003 8/21/2002 10/31/2003

Semivolatile Organics

1,2,4-Trichlorobenzene 340 ug/L 10000  ugf 530 ug/L 200 ug/L 2901 ugiL 461 ug/iL 310J ug/iL 14017 ug/L
1,2-Dichlorobenzene 260 ugl. 10000  ugf 1500 ug/L 950 ug/L 12007 ug/L 300J ug/L 1100 ug/L 530J ug/L
1,3-Dichlorobenzene 83 uglL 10000 gl 34 uglL 19.0J uglL 160U  uglL 45] uglL 24) ug/L 11J ug/L
1,4-Dichlorobenzene 820 uglL 30000 gl 300 uglL 160J ug/L 200J uglL 35J ug/L 2001J uglL 93J uglL
3-Nitroaniline NA NA 14U uglL 25.0UJ) ugl 400U ug/L 2.7U uglL 550U ug/L 14U ug/iL
4-Nitroaniline NA NA 14U uglL 25.0UJ) ugl 400UJ gl 2.7U ugiL 550U ugiL 14U ug/iL
Aniline NA NA 41 uglL 18.0J uglL 15J uglL 23] ug/L 550U ug/L 34U ug/lL
Naphthalene 15 ug/lL 6000 ug/l 11J uglL 4.4] uglL 160U ugiL 2.7U ug/L 220U ug/iL 14U ug/iL
Nitrobenzene 200 ugiL NA 14U  ugl 10.0UJ ugL 160U  ugl 27U  u 220U  ugl 14UJ ugL
N-Nitroso-di-n-propylamine NA NA - 10.0UJ ugl - - - -
Pentachlorophenol NA NA 14U  ugl 25.0UR uglL 0.85J ug/c 5.4U) ugl 550U  ugl 57U gl
Volatile Organics

1,1,1-Trichloroethane 310 uglt 4000 gl 40U  ugl 50U  ugl 22U  uglt 10U  ugh 40U  ult 10U  ugh
1,1,2,2-Tetrachloroethane 3 uglL 20 ugl 40U  uglL 50U  ugl 22U  ult 10U  ugl 40U  ugl 10U uwl
1,1,2-Trichloroethane 5 uglL 20000  ugf 40U gl 50U  ugl 22U  ugl 10U  uwl 40U  uglL 10U uwlt
1,1-Dichloroethane 220 ugiL 9000 ugl 40U ug/L 50U ugiL 22U ug/L 10U ug/L 40U ug/L 10U ug/L
1,1-Dichloroethene 19 ugiL 1 ug/ 40U ug/iL 50U ug/L 22U ugiL 10U ug/L 40U ugiL 10U ug/iL
1,2-Dichloroethane 5 ug/lL 20 ug/l 40U uglL 50U uglL 22U ug/iL 10U ugiL 40U ug/iL 10U uglL
1,2-Dichloroethene (total) 180 ugi. NA 410 ug/L 520 ug/L 260 ug/L 290 ug/L 470 uglL 350J uglL
1,2-Dichloropropane 35 uglL 9 ug/l 40U gl 50U  uglL 22U  uglL 10U  ugl 40U  ugl 10U  uglt
2-Butanone 44000 uglL 50000  ugf 40U  ugl 100U  uglL 110U  uglL 10U  ugl 200U  uglt 10U  ugh
2-Hexanone NA NA 100U ug/iL 100U ugiL 110U ugiL 10U ugiL 200U ug/iL 10U uglL
4-Methyl-2-pentanone 1400 uglL NA 40U  ugl 100U  ugt 110U  ugL 10U  uwl 200U  uglL 10U uwl
Acetone 22000 ug/L 50000  ugf 100U uglL 100U ug/iL 280U ugiL 25U ug/L 200U ug/L 10U ug/L
Benzene 5 ug/L 2000 ugll 63 ug/L 62 ug/L 22U ug/L 28 ug/L 43 ugiL 40 ugiL
Bromodichloromethane 2.1 ugiL NA 40U  ugl 50U  uglL 22U  uglL 10U gl 40U  uglL 10U  ul
Bromoform 0.0083 ugiL 800 ug/ 40U ugiL 50U ugiL 22U ugiL 10U ug/iL 40U ug/iL 10U ugliL
Bromomethane 2 uglL 2 ugl 100UJ uglt 50U  uglL 22U  ugl 10U ugl 40U  uglL 25U) uglL
Carbon Disulfide 56 ug/iL NA 40U uglL 50U uglL 22U ug/iL 10U ugiL 40U ug/iL 10U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 40U  ugl 50U  uglL 22U  ugl 10U  ugl 40U  uglL 10U  ugh

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-202 MW-203B MW-203B MW-203B MW-203B MW-203B
Sample Identifier MW202-1003 MW203B-0398 MW203B-0402 MW203B-0703 MW203B-0802 MW203B-1003
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 10/29/2003 3/17/1998 4/23/2002 7/18/2003 8/21/2002 10/31/2003
Chlorobenzene 39 uglL 1000  ugl 2400 ug/L 1900 ug/L 117 ug/t 660J ug/L 1400 ug/L 1000J ug/L
Chloroethane 2800 uglL NA 40U  ugl 50U  ugL 22U  ugL 10U  ugl 40U gL 10U  ugl
Chloroform 80 uglt 400 gl 40U  ugl 50U ult 22U  ult 10U gl 40U  ugl 10U  uglh
Chloromethane 6.7 uglL NA 40U  ugl 50U  ugl 22U  ugl 10U  ugl 40U  uglL 10U  ugl
cis-1,2-Dichloroethene 21 ugl | 30000 ugl 410 ug/L 520 ug/L 240 ug/L 290 uglL 450 ug/L 3500  ugl
cis-1,3-Dichloropropene 0.84 uglL 5 ugl 10U  ugl 50U  uglL 22U  uglL 25U ugl 40U  uglL 25U uglL
Dibromochloromethane 3.2 ugi. NA 40U uglL 50U uglL 22U uglL 10U uglL 40U uglL 10U uglL
Ethylbenzene 700 ug/iL 30000  ugl 40U gl 50U  uglL 22U  uglL 10U  uwl 40U  uglL 10U  ugl
Methylene chloride 58 ugl | 50000  ugll 40U  ugl 50U  uglL 36U  ugL 10U  ugl 40U  uglL 10U  ugl
Styrene 890 uglL 900  ugl 40U  ugl 50U  ugl 22U  ugl 10U) ugl 40U  ugl 10U uwl
Tetrachloroethene 5 uglL 3000 gl 40U  ugl 50U  ugl 22U  ugl 10U  wugl 40U gL 10U  ugl
Toluene 150 uglL 6000  ug/ 40U  ugl 50U  uglL 22U  uglL 10U  ugl 40U gl 10U  ugl
trans-1,2-Dichloroethene 18 ugl | 20000  ug/ 40U  ugl 50U ugl 22U  ugl 10U  ugl 40U  ugl 5.8 uglL
trans-1,3-Dichloropropene 0.84 uglL 5 ugl 10U  ugl 50U ul 22U  ult 25U ugl 40U  ugl 25U uwl
Trichloroethene 5 ugiL 300 ug/ 1900 ug/L 1600 ug/L 490 ug/L 940 ug/L 1300 uglL 1200 uglL
Vinyl chloride 2 uglt 2 ug/l 40U  ugl 18J ug/L 22U  uglL 8.4J ug/L 12J uglL 9.5J uglL
Xylene (m,p) 2200 L NA 40U wgl - 22U  wl 10U  ugl 40U  ugl 10U ugl
Xylene (o) 3300 L NA 40U wgl - 22U wl 10U  uol 40U  ugl 10U ugl
Xylenes 2200 ugfL 6000  ugl 40U  ugl 50U  ugl 22U  ugl 10U gl 40U  ugl 10U  ugl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-204B MW-204B MW-204B MW-204B MW-302 MW-302
Sample Identifier MW204B-0402 MW204B-0703 MW204B-0802 MW204B-1003 MW302-0398 MW302-0401
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Date Collected 4/23/2002 7/17/2003 8/20/2002 10/30/2003 3/11/1998 4/20/2001

Semivolatile Organics

1,2,4-Trichlorobenzene 340 uglL 10000 gl 421 ug/L 9.9 ug/L 167 uglL 27 uglL 10.0J uglL 20 uglL
1,2-Dichlorobenzene 260 ugl. 10000  ugf 22017 ug/iL 62] ugiL 58] ugiL 170 ugiL 95.0 ugiL 560 ug/L
1,3-Dichlorobenzene 83 uglL 10000 gl 33U  ugl 5.2U) gl 2.7] uglL 6.0 ug/L 4.0 uglL 8.7J uglL
1,4-Dichlorobenzene 820 uglL 30000 gl 531J uglL 121 ug/L 16J uglL 39 uglL 42.0 uglL 791 uglL
3-Nitroaniline NA NA 82U uglL 5.2U uglL 26U uglL 1.4U ug/L 26.0U uglL 26U uglL
4-Nitroaniline NA NA 82UJ ugL 5.2U ug/L 26U uglL 1.2J ugiL 26.0U ug/L 26 U uglL
Aniline NA NA 82U uglL 5.2U) gl 26U ugiL 1.6U ug/L 450J ug/iL 630J ug/iL
Naphthalene 15 ug/lL 6000 ug/l 33U uglL 5.2U uglL 10U ugiL 1.4U ug/L 58.0 uglL 90J uglL
Nitrobenzene 200 ugiL NA 881J uglL 8.2 ugiL 16J ug/iL 55 ugiL 11.0U ug/iL 10U uglL
N-Nitroso-di-n-propylamine NA NA - - - - 11.0U  ugl -
Pentachlorophenol NA NA 0.14) ug/L 10U gl 26U  ugl 14U gl 25.0U  uglL 26U  ugl
Volatile Organics

1,1,1-Trichloroethane 310 uglL 4000 ug/ 7.3U ug/iL 2.0U ugiL 4.2U ugiL 4.0U ugiL 32U ugiL 29U uglL
1,1,2,2-Tetrachloroethane 3 uglL 20 ugl 7.3U ugl 20U ugl 42U uwl 40U uwl 32U  ugl 29U  uwl
1,1,2-Trichloroethane 5 uglL 20000  ugf 7.3U ugl 2.0U ugl 42U uwl 40U ul 32U gL 29U  uwlL
1,1-Dichloroethane 220 uglt 9000 ug/ 7.3U ug/L 2.0U ugiL 4.2U ug/L 4.0U ug/L 32U ug/L 29U ug/L
1,1-Dichloroethene 19 uglL 1 ugll 7.3U ugl 2.0U] ugl 42U  ul 40U ul 32U  uglL 29U  uglL
1,2-Dichloroethane 5 ug/lL 20 ug/l 7.3U uglL 2.0U uglL 4.2U ug/iL 4.0U ugiL 32U ug/iL 29U uglL
1,2-Dichloroethene (total) 180 uglL NA 54 ug/L 46 ug/L 23 ug/L 52 ug/L 82 ug/iL 130 ug/L
1,2-Dichloropropane 35 uglL 9 ug/l 73U ul 20U ul 42U  uwl 40U uwl 32U  ugt 29U  uwlt
2-Butanone 44000 ug/L 50000  ugf 36U  ugl 20U gl 21U  ugl 40U  ul 65U  ugl 150U  ugl
2-Hexanone NA NA 36U ug/iL 2.0U ugiL 21U ugiL 4.0U ugiL 65U ug/iL 150U uglL
4-Methyl-2-pentanone 1400 uglL NA 36U ugL 20U ul 21U  ugL 40U uwl 65U  ul 150U  uglL
Acetone 22000 ug/L 50000  ugf 84U uglL 5.0U ug/iL 21U ugiL 4.0U ug/L 65U ug/L 150U ug/L
Benzene 5 uglL 2000 ug/ 7.3U ug/iL 2.0U ug/L 4.2U ug/L 4.0U ug/L 50 ug/L 75 uglL
Bromodichloromethane 2.1 ugiL NA 7.3U ugl 2.0U gl 42U  ugl 40U  ugL 32U  uwl 29U  ugl
Bromoform 0.0083 ugiL 800 ug/ 7.3U ugiL 2.0U ugiL 4.2U ugiL 4.0U ug/iL 32U ug/iL 29U ugliL
Bromomethane 2 uglL 2 ugl 73U ul 5.0U] ugl 42U ul 10U ugl 32U  ugll 29U  ugl
Carbon Disulfide 56 ug/iL NA 7.3U uglL 2.0UJ g 4.2U ug/iL 4.0U ugiL 32U ug/iL 29U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 73U ul 2.0U ul 42U  ugl 40U  ugL 32U  uglt 29U  ugl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-204B MW-204B MW-204B MW-204B MW-302 MW-302
Sample Identifier MW204B-0402 MW204B-0703 MW204B-0802 MW204B-1003 MW302-0398 MW302-0401
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 4/23/2002 7/17/2003 8/20/2002 10/30/2003 3/11/1998 4/20/2001
Chlorobenzene 39 ugiL 1000  ugll 100 ug/L 551J ug/L 31 ug/L 92 ug/L 630 ug/L 600 ug/L
Chloroethane 2800 uglL NA 7.3U  ugl 2.0UJ gl 42U  ugl 40U  ugl 32U  ul 29U  ulL
Chloroform 80 uglL 400 ugl 7.3U ugl 20U ugl 42U  uwl 40U ul 32U  uwl 29U  uwl
Chloromethane 6.7 uglL NA 7.3U gl 2.0U ul 42U uwl 40U  ugL 32U  ul 29U  uwl
cis-1,2-Dichloroethene 21 ugiL 30000  ugf 51 uglL 46 uglL 22 uglL 52 ug/L 82 ug/L 130 ug/L
cis-1,3-Dichloropropene 0.84 uglL 5 ugl 7.3U ugl 0.50U  ugl 42U ul 1.0U ugl 32U L 29U  uglL
Dibromochloromethane 3.2 ugi. NA 7.3U uglL 2.0U uglL 4.2U ug/L 4.0U ug/L 32U ug/L 29U ug/L
Ethylbenzene 700 ug/iL 30000  ugl 7.3U uglL 2.0U uglL 4.2U ug/L 4.0U ugiL 32U ug/L 29U ug/iL
Methylene chloride 58 ugl | 50000  ug/ 10U  ugl 2.0U) ugl 42U ul 40U ul 32U  ugl 29U  uglL
Styrene 890 ugfL 900  wl 7.3U  uwl 2.0U) ul 42U 40U uwl 32U gl 29U  wl
Tetrachloroethene 5 uglL 3000 gl 7.3U ugl 2.0U ul 42U uwl 40U uwl 32U  ul 29U  ugl
Toluene 150 uglL 6000  ug/ 7.3U gl 2.0U  ugl 42U  ugl 40U  ugl 32U  ul 29U  ugl
trans-1,2-Dichloroethene 18 ugl. 20000  ugf 7.3U ugl 1.0J uglL 42U  uwl 40U uwl 32U  ugl 29U  uglL
trans-1,3-Dichloropropene 0.84 uglL 5 ug/ 73U ugl 050U  uglL 42U uwl 1.0U  ugl 32U  uwl 29U  uwl
Trichloroethene 5 uglL 300 ugl 320 uglL 200 uglL 130 uglL 310 ug/L 960 ug/L 760 ug/L
Vinyl chloride 2 ugiL 2 ugll 7.3U  ugl 1.1 ug/L 42U  uglL 40U  ugL 32U gl 29U  uwlt
Xylene (m,p) 2200 L NA 73U  uwl 20U gl 42U ugl 40U ugl - 29U gl
Xylene (o) 3300 L NA 73U gl 20U gl 42U ugl 40U ugl - 29U  ugl
Xylenes 2200 ugfL 6000  ugl 7.3U  ul 20U ul 42U gl 40U wl 320 gl 29U  wlL

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-302 MW-302 MW-302 MW-302 MW-302 MW-302
Sample Identifier MW302-0402 MW302-0499 MW302-0600-2 MW302-0703 MW302-0802 MW302-0900
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Date Collected 4/24/2002 4/27/1999 6/23/2000 7/18/2003 8/22/2002 9/18/2000

Semivolatile Organics

1,2,4-Trichlorobenzene 340 uglL 10000 gl 167 uglL 12.0J uglL 18 uglL 7.6 ug/L 22] ug/L 197 uglL
1,2-Dichlorobenzene 260 uglt 10000 g/ 480J)  uglL 430 ug/L 580 ug/L 370J  uglt 630 ug/L 620 ug/L
1,3-Dichlorobenzene 83 uglL 10000 gl 98U  ugl 6.0J ug/L 9.4) uglL 3.0J uglL 8.5J ug/L 9.1J uglL
1,4-Dichlorobenzene 820 uglL 30000 gl 74 uglL 62.0J ug/L 68 uglL 331J ug/L 99J uglL 773 uglL
3-Nitroaniline NA NA 240U uglL 180U uglL 25U uglL 2.6U ugiL 260U ug/lL 26 U uglL
4-Nitroaniline NA NA 240UJ) gL 180U ug/L 25U) uglL 2.6U ugiL 260U ugiL 26U ug/iL
Aniline NA NA 620 uglL 440 uglL 9001 uglL 350) ug/L 730 ug/L 640 ug/lL
Naphthalene 15 ugi. 6000 g/ 87J ug/L 74.0 ug/L 68 ug/L 38 ug/L 110J uglL 82 uglL
Nitrobenzene 200 ugiL NA 98U  uglL 72.0U ul 3.0J ug/iL 26U  ul 100U  ugl 3.3J uglL
N-Nitroso-di-n-propylamine NA NA - - - - - -
Pentachlorophenol NA NA 0.44 ug/iL 180U  uglL 25U  ugl 5.2U) ugl 260U  ugl 0.22 ug/iL
Volatile Organics

1,1,1-Trichloroethane 310 uglL 4000 ug/ 23U ug/iL 20U ugiL 28U ugiL 10U ugiL 15U ugiL 22U uglL
1,1,2,2-Tetrachloroethane 3 uglL 20 ugl 23U  uwlt 20U  ugl 28U  ulL 10U  ugl 15U  wl 22U  uwl
1,1,2-Trichloroethane 5 uglL 20000  ugf 23U  ugl 20U  uglt 28U  ugl 10U  uwl 15U  ugl 22U  uwl
1,1-Dichloroethane 220 uglt 9000 ug/ 23U ug/L 20U ugiL 28U ug/L 10U ug/L 15U ug/L 22U ug/L
1,1-Dichloroethene 19 uglL 1 ugl 23U  uglL 20U  ugl 28U  ugl 10U  ugl 15U  uwl 22U  ugl
1,2-Dichloroethane 5 ug/lL 20 ug/l 23U uglL 20U uglL 28U ug/iL 10U ugiL 15U ug/iL 22U] ugL
1,2-Dichloroethene (total) 180 ug/iL NA 84 uglL 88 ug/L 140 uglL 89 uglL 150 ug/L 110 ug/lL
1,2-Dichloropropane 35 uglL 9 ug/ 23U  ugL 20U  ugL 28U  ugl 10U  ult 15U uwl 22U  uwl
2-Butanone 44000 ug/L 50000  ugf 120U ugl 100U  uglL 140U  ugl 10U  ugl 76U  ugl 110U  ugl
2-Hexanone NA NA 120U  ugl 100U ugiL 140U ugiL 10U ugiL 76U ug/iL 110U uglL
4-Methyl-2-pentanone 1400 uglL NA 120U  ugl 100U  ugt 140U  ugL 10U  uwl 76U  uwl 110U  uglL
Acetone 22000 ug/L 50000  ugf 120U uglL 66J ug/iL 140U ugiL 25U ug/L 76U ug/L 42] ug/L
Benzene 5 ug/L 2000 ugll 78 ug/L 49 ug/L 76 ug/L 61 ug/L 79 ugiL 52 ugiL
Bromodichloromethane 2.1 uglt NA 23U ug/L 20U ug/L 28U ugiL 10U ug/L 15U ug/L 22U ug/L
Bromoform 0.0083 ugiL 800 ug/ 23U ugiL 20U ugiL 28U ugiL 10U ug/iL 15U ug/iL 22U ugliL
Bromomethane 2 uglL 2 ugl 23U  ugL 20U)  uglL 28UJ  uglL 10U) ul 15U) uwl 22U  ul
Carbon Disulfide 56 ug/iL NA 23U uglL 20U uglL 28U ug/iL 10U ugiL 15U ug/iL 22U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 23U  uglL 20U  uglL 28U  ugl 10U  ugl 15U  ul 22U  ulL

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-302 MW-302 MW-302 MW-302 MW-302 MW-302
Sample Identifier MW302-0402 MW302-0499 MW302-0600-2 MW302-0703 MW302-0802 MW302-0900
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 4/24/2002 4/27/1999 6/23/2000 7/18/2003 8/22/2002 9/18/2000
Chlorobenzene 39 ugl 1000  uo! 540 ug/L 580 ug/L 620 ug/L 580J  ugl 630 uglL 470 ugl
Chloroethane 2800 uglL NA 23U  ugl 20U  ugL 28U  uglL 10U  ul 15U  uwl 22U  ulL
Chloroform 80 uglt 400 gl 23U  ugl 20U  ult 28U  ugl 10U wl 15U L 22U
Chloromethane 6.7 uglL NA 23U  uwl 20U  uglt 28U  ugl 10U uwl 15U  uwl 22U uwl
cis-1,2-Dichloroethene 21 ugiL 30000  ugf 79 ug/L 91 ug/L 130 ug/L 89 ug/L 140 uglL 100 uglL
cis-1,3-Dichloropropene 0.84 uglL 5 ugl 23U  uglL 20U  uglL 28U  uglL 25U ugl 15U  ul 22U  uglL
Dibromochloromethane 32 uglL NA 23U  ugt 20U  uglL 28U  ugl 10U gl 15U  uwl 22U  ugl
Ethylbenzene 700 ug/iL 30000  ugl 23U uglL 20U uglL 28U ug/L 10U ug/L 3.5J ug/L 22U ug/L
Methylene chloride 58 ugl | 50000  ug/ 23U  uglL 157 uglL 41 uglL 10U  ugl 15U  wl 13J ugiL
Styrene 890 ug/iL 900 ug/l 23U ug/L 20U uglL 28U uglL 10UJ  uglt 15U uglL 22U uglL
Tetrachloroethene 5 uglL 3000  ugl 23U  ugl 20U  ugl 28U  ugl 10U  uwl 15U  wl 22U  uwl
Toluene 150 ug/L 6000 ug/l 23U ug/L 20U ug/L 28U ug/L 10U ug/L 15U ug/L 22U ug/L
trans-1,2-Dichloroethene 18 ugl | 20000  ugll 23U  ul 20U  ugl 28U  ugl 10U  uwl 15U  wl 22U  ugl
trans-1,3-Dichloropropene 0.84 uglL 5 ugl 23U  uwl 20U  ulL 28U  ulL 25U ugl 15U uwl 22U  uwl
Trichloroethene 5 uglL 300 ugl 690 uglL 910J  uglL 820 ug/L 860 ug/L 720J  uglt 650 ug/L
Vinyl chloride 2 uglL 2 ug/ 23U  ugL 20U  ugl 28U  udl 10U  ul 15U  uwl 22U uwl
Xylene (m,p) 2200 ugl NA 23U il - 28U  ul 10U  ul 15U  ul 22U gl
Xylene (0) 3300 ugi. NA 23U uglL - 28U uglL 10U ug/L 15U ug/L 22U ug/L
Xylenes 2200 ug/lL 6000 ug/l 23U uglL 20U ugiL 28U ugiL 10U ugiL 15U uglL 22U uglL

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-302 MW-302 MW-302 MW-304B MW-304B MW-304B
Sample Identifier MW302-1003 MW302-1099 MW302-1101 MW304B-0199 MW304B-0398 MW304B-0402
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Date Collected 10/30/2003 10/4/1999 11/15/2001 1/4/1999 3/17/1998 4/24/2002

Semivolatile Organics

1,2,4-Trichlorobenzene 340 ug/L 10000  ugf 15 ug/L 17.0 ug/L 22 ug/L 11U  ugl 2.5] ug/iL 29) ug/L
1,2-Dichlorobenzene 260 ugl. 10000  ugf 490 ug/L 630 ug/L 840 ug/L 8J ugiL 32.0 ug/L 300J ug/L
1,3-Dichlorobenzene 83 uglL 10000 gl 6.7 uglL 8.7J ug/L 9.7J uglL 11U) wl 0.96J ug/L 48U  uglL
1,4-Dichlorobenzene 820 ug/L 30000 gl 73 uglL 86.0J ug/L 110J ug/L 11U  ugl 6.0J ug/L 6517 ug/.
3-Nitroaniline NA NA 5.1U uglL 26.0U uglL 25U uglL 28UJ  ugl 26.0U ug/L 120U ug/L
4-Nitroaniline NA NA 5.1U uglL 26.0U uglL 25U uglL 28U uglL 26.0U ug/L 120UJ  uglL
Aniline NA NA 360 uglL 1000 uglL 700 uglL 6J uglL 2.8J uglL 48U ug/lL
Naphthalene 15 ugl | 6000 ol 66 ug/L 110J  ugl 110J  ugl 11U g 10.0U  uglL 48U  uglL
Nitrobenzene 200 ugiL NA 5.1U ugiL 7.91J ugiL 10U ug/iL 11U ugiL 13.0 ug/iL 561J uglL
N-Nitroso-di-n-propylamine NA NA - - - 11U ul 10.0U  ugl -
Pentachlorophenol NA NA 5.1U] gl 0.24] ug/L 0.30 ug/L 0.24U  uwgl 26.0UR uglL 0.37 ug/L
Volatile Organics

1,1,1-Trichloroethane 310 uglt 4000 gl 10U  ugh 43U  ul 20U  uglt 1.0U ugl 5.0U gl 11U gt
1,1,2,2-Tetrachloroethane 3 uglL 20 ugl 10U  ugl 43U ul 20U  ult 1.0U  uglL 5.0U uwl 11U  uwl
1,1,2-Trichloroethane 5 uglL 20000  ugf 10U  ugl 43U  ul 20U  uglt 1.0U ugl 5.0U ugl 11U  wlt
1,1-Dichloroethane 220 ugiL 9000  ug! 10U  ugl 43U uwl 20U  uglL 1.0U gl 5.0U ugl 11U  uwlt
1,1-Dichloroethene 19 ugiL 1 ug/ 10U  ugl 43U ugl 20U  uglL 1 ug/L 5.0U ugl 11U ugl
1,2-Dichloroethane 5 ug/lL 20 ug/l 10U uglL 4.3U uglL 20U ug/iL 1.0U ugiL 5.0U ug/iL 11U uglL
1,2-Dichloroethene (total) 180 uglL NA 110 ug/L 78 ug/L 98 ug/L - 26 uglL 260 ugl.
1,2-Dichloropropane 35 uglL 9 ug/l 10U  ugl 43U ul 20U  uglL 1.0U ugl 5.0U uwl 11U  wlt
2-Butanone 44000 uglL 50000  ugf 10U  ugl 22U  ugl 100U  uglL 5U ugl 10U  ugl 56UJ ugl
2-Hexanone NA NA 10U uwl 22U  ugl 100U  ugl 4y  ul 10U  wl 56UJ ugl
4-Methyl-2-pentanone 1400 uglL NA 10U  ul 22U  ugL 100U  ugL 3U ugl 10U uwl 56U  uglL
Acetone 22000 ug/L 50000  ugf 10U  ugh 22U  ugl 100U  uglt 5U ugl 10U uwl 56U  uglL
Benzene 5 uglL 2000 ug/l 74 ug/L 52 ug/L 67 ug/L 0.90J ug/L 261J ug/L 59J ug/L
Bromodichloromethane 2.1 ugiL NA 10U  ugl 43U ul 20U  ugl 1.0U gl 5.0U ugl 11U ul
Bromoform 0.0083  uglL 800 ug/ 10U wl 43U uwl 20U  ugl 1.0U gl 5.0U uglL 11U ul
Bromomethane 2 uglL 2 ugl 25UJ) uglL 43U  ugl 20U  ugl 2.0U ugl 5.0U ugl 11U  ugl
Carbon Disulfide 56 ug/iL NA 10U uglL 4.3U uglL 20U ug/iL 1.0U ugiL 5.0U ug/iL 11U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 10U  ugl 43U uwl 20U  ugl 1.0U  ugl 5.0U ul 11U  uglt

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-302 MW-302 MW-302 MW-304B MW-304B MW-304B
Sample Identifier MW302-1003 MW302-1099 MW302-1101 MW304B-0199 MW304B-0398 MW304B-0402
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 10/30/2003 10/4/1999 11/15/2001 1/4/1999 3/17/1998 4/24/2002
Chlorobenzene 39 ug/iL 1000  ugl 580 ug/L 490 ug/L 530 ug/L 9 uglL 43 ug/L 250 ug/L
Chloroethane 2800 uglL NA 10U  ugl 43U uwl 20U  ugL 2.0U ul 5.0U ul 11U  uwlt
Chloroform 80 uglt 400 gl 10U wl 43U uwl 20U  ugl 1.0U gl 50U uwlL 11U
Chloromethane 6.7 uglL NA 10U  uwl 43U uwl 20U  ugl 20U uwlL 5.0U uwl 11U uwl
cis-1,2-Dichloroethene 21 uglL 30000  ugf 110 uglL 77 uglL 98 uglt 6 uglL 26 uglt 250 uglt
cis-1,3-Dichloropropene 0.84 uglL 5 ugl 25U ugl 43U ul 20U  uglL 1.0U ugl 5.0U ul 11U  uglL
Dibromochloromethane 32 uglL NA 10U  ult 43U  ul 20U  ugt 1.0U gl 5.0 ugl 11U uwl
Ethylbenzene 700 ug/iL 30000  ugl 10U ug/iL 1.2 ugiL 20U ug/L 1.0U ug/L 5.0U ug/L 11U ug/L
Methylene chloride 58 ugl | 50000  ug/ 10U  ugl 3.6J uglL 14 uglL 4U  ugl 5.0U uwl 11U  wlt
Styrene 890 ugfL 900  wl 10U wl 43U 20U  ugl 1.0U  ugl 50U ul 11U wlt
Tetrachloroethene 5 uglL 3000  ugl 10U uwl 1.1 uglL 20U  ugl 0.50J uglL 5.0U ul 11U  uwlt
Toluene 150 ugfl 6000  ugl 10U  ul 1.8 uglL 20U  ugL 0.70J uglL 5.0U ul 11U  ul
trans-1,2-Dichloroethene 18 ugl. 20000  ugf 10U gl 43U  ugl 20U  ugL 2.0U ul 5.0U uwl 11U wlt
trans-1,3-Dichloropropene 0.84 uglL 5 ug/ 25U ugl 43U uwl 20U  ulL 1.0U  uglL 50U uwlL 11U uwl
Trichloroethene 5 ugiL 300 ug/ 870 ug/L 690 ug/L 610 ug/L 10 ug/L 86 uglL 330 uglL
Vinyl chloride 2 ugiL 2 ugl 10U  ugl 43U uwl 20U  ugt 1) uglL 5.0U ul 13 ugl.
Xylene (m,p) 2200 uglL NA 10U  ult - 20U  ugt - - 11U wl
Xylene (o) 3300 L NA 10U  ugt - 20U  uwl - - 11U ugl
Xylenes 2200 ugfL 6000  ugl 10U  wl 1.4  ugl 20U  ugl 0.70)  ugl 50U ul 11U  wl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening

14 July 2005

Page 22 of 38

STARS / rptDataSummary_TwoCriteria / Reporter / 10.4




Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name EPA TGC MCP GW-2 MW-304B MW-304B MW-304B MW-304B MW-304B MW-305B
Sample Identifier MW304B-0499 MW304B-0703 MW304B-0802 MW304B-1003 MW304B-1101 MW305B-0199
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Date Collected 4/27/1999 7/17/2003 8/21/2002 10/30/2003 11/13/2001 1/5/1999

Semivolatile Organics

1,2,4-Trichlorobenzene 340 uglL 10000 gl 0.90J ug/L 13J ug/L 371J uglL 16 uglL 261 ug/L 11U  wlt
1,2-Dichlorobenzene 260 uglt 10000 g/ 5.0J ug/L 210J uglL 380 ug/L 180 uglL 290 ug/L 11U  wlt
1,3-Dichlorobenzene 83 uglL 10000 gl 0.60J uglL 4.2] ug/L 13J uglL 5.2 ug/L 9.8J uglL 11U uwlt
1,4-Dichlorobenzene 820 uglL 30000 gl 2.0J uglL 30J ug/L 84 uglL 36 uglL 41) uglL 11U  wlt
3-Nitroaniline NA NA 27.0U uglL 1.5U ug/L 150U ug/L 29U ug/L 26U ug/L 28U ug/iL
4-Nitroaniline NA NA 27.0U uglL 1.5U ug/L 150U ugiL 29U ugiL 26U ugiL 28U ug/iL
Aniline NA NA 27.0U ug/L 3.8J ugiL 150U ugiL 7.4U ug/L 6.6J uglL 11U ug/iL
Naphthalene 15 ug/lL 6000 ug/l 11.0U uglL 15U uglL 62U ugiL 29U ug/L 0.74] ug/iL 11U ug/iL
Nitrobenzene 200 uglL NA 11.0U ugiL 36 ugiL 91 ug/iL 30 ugiL 461] ug/iL 11U ug/L
N-Nitroso-di-n-propylamine NA NA - - - - - 11U uwlt
Pentachlorophenol NA NA 27.0U  ugL 3.0UJ gl 150U  uglL 2.9U) gl 0.25 ug/iL 0.24U  ugl
Volatile Organics

1,1,1-Trichloroethane 310 uglL 4000 ug/ 1.0U ug/iL 10U ugiL 22U ugiL 4.0U ugiL 13U ugiL 1.0U uglL
1,1,2,2-Tetrachloroethane 3 uglL 20 ugl 1.0U gl 10U  ugl 22U  ult 40U uwl 13U  wl 1U gl
1,1,2-Trichloroethane 5 uglL 20000  ugf 1.0U gl 10U  ugh 22U  ugl 40U ul 13U  ugl 1.0U gl
1,1-Dichloroethane 220 ugiL 9000 ugl 1.0U ug/L 10U ugiL 22U ug/L 4.0U ug/L 13U ug/L 1.0U ug/L
1,1-Dichloroethene 19 ugiL 1 ug/ 1.0U  uglL 10U gl 22U  uglL 40U  ugL 13U  ugl 1.0U gl
1,2-Dichloroethane 5 ug/lL 20 ug/l 1.0U uglL 10U uglL 22U ug/iL 4.0U ugiL 13U ug/iL 1.0U uglL
1,2-Dichloroethene (total) 180 ugi. NA 12 ug/L 190 ug/L 460 ug/L 140 ug/L 400 ug/L 4 ug/L
1,2-Dichloropropane 35 uglL 9 ug/l 1.0U gl 10U  ult 22U  ug 40U uwl 13U  uwl 1.0U gl
2-Butanone 44000 uglL 50000  ugf 5.0U ugl 10U  ugl 110U  uglL 40U  ul 66U  ugl 5U ugl
2-Hexanone NA NA 5.0U ug/iL 10U ugiL 110U ugiL 4.0U ugiL 66 U ug/iL 4U uglL
4-Methyl-2-pentanone 1400 uglL NA 5.0U ugl 10U  ul 110U  ugL 40U uwl 66U  ul 33U  uwl
Acetone 22000 ug/L 50000  ugf 2.8] uglL 25U ug/iL 110U ugiL 4.0U ug/L 84 ug/L 5U uglL
Benzene 5 uglL 2000 gl 1.0U gl 53] ugL 75) ugL 4.5 ug/L 8.1J uglL 1.0U ugl
Bromodichloromethane 2.1 ugiL NA 1.0U ugl 10U  ugl 22U  uglL 40U  ugL 13U  ul 1.0U gl
Bromoform 0.0083 ugiL 800 ug/ 1.0U ugiL 10U ugiL 22U ugiL 4.0U ug/iL 13U ug/iL 1.0U ugliL
Bromomethane 2 uglL 2 ugl 1.0U) gl 10U) ul 22U  uglL 10U) ul 13U  ugl 2.0U ugl
Carbon Disulfide 56 ug/iL NA 1.0U uglL 10U uglL 22U ug/iL 4.0U ugiL 13U ug/iL 1.0U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 1.0U gl 10U uwl 22U  uglL 40U  ugL 13U  ugl 1.0U ugl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-304B MW-304B MW-304B MW-304B MW-304B MW-305B
Sample Identifier MW304B-0499 MW304B-0703 MW304B-0802 MW304B-1003 MW304B-1101 MW305B-0199
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 4/27/1999 7/17/2003 8/21/2002 10/30/2003 11/13/2001 1/5/1999

Chlorobenzene 39 uglL 1000  ugl 4.4 uglL 190J  uglL 370 ug/L 140 ug/L 330 ug/L 3 ugl.
Chloroethane 2800 uglL NA 1.0U ugl 10U  uwl 22U  ugL 40U ul 13U  uwl 2.0U ul
Chloroform 80 uglt 400 gl 1.0U gl 10U  ugl 22U  ult 40U wlL 13U  wl 10U  ugl
Chloromethane 6.7 uglL NA 1.0U ugl 10U uwl 22U  ugl 40U ul 13U  uwl 20U ul
cis-1,2-Dichloroethene 21 uglt 30000  ugf 13 ug/L 190 ug/L 440 ug/L 140 ug/L 400 uglL 4 uglL
cis-1,3-Dichloropropene 0.84 uglL 5 ugl 1.0U ugl 25U ugl 22U  uglL 1.0U ugl 13U  wl 1.0U  ugl
Dibromochloromethane 32 uglL NA 1.0U gl 10U gl 22U  ugl 40U  ugl 13U  ugl 1.0U ugl
Ethylbenzene 700 ug/iL 30000  ugl 1.0U uglL 10U ugiL 22U ug/L 4.0U ug/L 13U ug/L 1U ug/L
Methylene chloride 58 ugl | 50000  ug/ 1.0U gl 5.4U) ugl 22U  uglL 40U ul 7.0] ugiL 3U ugl
Styrene 890 ugfL 900  wl 1.0U  ugl 10UJ uol 22U  ugl 40U uwl 13U  wl 1.0U gl
Tetrachloroethene 5 uglL 3000 gl 1.0U ugl 10U uwl 22U  ugl 40U ul 13U  uwl 10U gl
Toluene 150 ugfl 6000  ugl 10U gl 10U  ul 22U  uglL 40U uwl 13U  uwl 10U gl
trans-1,2-Dichloroethene 18 ugl | 20000  ug/ 1.0U  uglL 10U wl 22U  ugl 2.3] uglL 13U wl 2.0U uwl
trans-1,3-Dichloropropene 0.84 uglL 5 ug/ 1.0U  uglL 25U ugl 22U  ult 1.0U  uglL 13U L 10U  ugl
Trichloroethene 5 ugiL 300 ug/ 3.4) ug/L 280 ug/L 600 ug/L 200 ug/L 340 ug/L 6 ug/L
Vinyl chloride 2 uglL 2 ug 0.591J uglL 12 ug/L 11J ug/L 6.0 ug/L 46 ug/L 2.0U uglL
Xylene (m,p) 2200 ugi. NA - 10U uglL 22U uglL 4.0U uglL 13U uglL -
Xylene (o) 3300 uglL NA - 10U  ugl 22U  ugl 40U ugl 13U  ugl -
Xylenes 2200 uglL 6000  ug/ 1.0U gL 10U wl 22U  ugl 40U wl 13U wl 1.0U ugl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed

Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name EPA TGC MCP GW-2 MW-305B MW-305B MW-305B MW-305B MW-305B MW-305B
Sample Identifier MW305B-0398 MW305B-0401 MW305B-0499 MW305B-0600 MW305B-0900 MW305B-1099
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Date Collected 3/17/1998 4/19/2001 4/26/1999 6/20/2000 9/15/2000 10/4/1999

Semivolatile Organics

1,2,4-Trichlorobenzene 340 uglL 10000 gl 20.0 uglL 4.4] ug/L 5.0J ug/L 5.8J ug/L 10U  ugh 1.1J uglL
1,2-Dichlorobenzene 260 ugl. 10000  ugf 59.0 uglL 29 uglL 10.0J uglL 20 uglL 10U ugiL 2.9] uglL
1,3-Dichlorobenzene 83 uglL 10000 gl 2.2 uglL 10U  ugh 11.0U  ugl 10U  uwl 10U  ugl 10.0U  ugL
1,4-Dichlorobenzene 820 uglL 30000 gl 13.0 uglL 6.2J ug/L 3.0J uglL 4.4] ug/L 10U  ugl 0.713 uglL
3-Nitroaniline NA NA 26.0U uglL 26U uglL 27.0U uglL 26U ugiL 26U ug/lL 26.0U uglL
4-Nitroaniline NA NA 26.0U uglL 26U uglL 27.0U uglL 26U ugiL 26U ug/lL 26.0U uglL
Aniline NA NA 1.2) uglL R uglL 27.0U uglL 26U ug/L 26U uglL 26.0U ug/iL
Naphthalene 15 ug/lL 6000 ug/l 10.0U uglL 10U uglL 11.0U uglL 10U ug/L 10U ug/iL 11.0U ug/iL
Nitrobenzene 200 ugiL NA 5.41] ugiL 16 ugiL 11U ug/iL 2.7) ugiL 10U ug/iL 1.1 uglL
N-Nitroso-di-n-propylamine NA NA 10.0U  ult - - - - -
Pentachlorophenol NA NA 26.0UR ugl 26U ugiL 27.0U ugiL 26U ugiL 0.098U ug/iL 0.0361J uglL
Volatile Organics

1,1,1-Trichloroethane 310 ugfL 4000  ugl 50U ugl 1.50) ugl 1.0U  ugl 1.3U  ugl 1.0U gl 1.0U gl
1,1,2,2-Tetrachloroethane 3 ug/L 20 ug/ 5.0U uglL 1.5U) ugl 1.0U  ugl 1.3U  ugl 1.0U  ugl 1.0U ugl
1,1,2-Trichloroethane 5 uglL 20000  ugf 5.0U ugl 1.5U) gl 1.0U ugl 1.3U ugl 1.0U gl 1.0U gl
1,1-Dichloroethane 220 uglt 9000 ug/l 5.0U uglL 1.5U) ugl 1.0U ug/L 1.3U ug/L 1.0U) uglt 1.0U ug/L
1,1-Dichloroethene 19 uglt 1 ugll 5.0U ug/iL 1.5U) gl 1.0U ugiL 1.3U ug/L 1.0U ug/L 1.0U ug/L
1,2-Dichloroethane 5 ug/lL 20 ug/l 5.0U uglL 1.5U) gl 1.0U uglL 1.3U uglL 1.0U ug/L 1.0U ug/L
1,2-Dichloroethene (total) 180 ug/iL NA 48 uglL 13J ug/L 11 uglL 27 uglL 0.89) ug/L 1.6 ug/lL
1,2-Dichloropropane 35 ugfL 9 ugh 50U ul 1.50) ugl 1.0U  ugl 1.3U  ugl 1.0U gl 1.0U gl
2-Butanone 44000 ug/L 50000  ugf 10U  ugl 7.5U) gl 5.0U ugl 6.5U  ugl 50U  uglL 50U  ugL
2-Hexanone NA NA 10U ug/iL 7.5U) gL 5.0U ugiL 6.5U ugiL 5.0U ug/iL 5.0U uglL
4-Methyl-2-pentanone 1400 uglL NA 10U  ul 7.5U) ul 5.0U ugl 6.5U ugl 50U ul 50U ul
Acetone 22000 ug/L 50000  ugf 10U uglL 7.5U) gL 5.0U ugiL 6.5U ug/L 50U ug/L 50U ug/L
Benzene 5 uglL 2000  ugl 50U uglL 1.5U) gl 1.0U  uglL 0.34J uglL 1.0U gl 10U  ugl
Bromodichloromethane 2.1 uglt NA 5.0U ug/L 1.5U) gl 1.0U ug/L 1.3U ugiL 1.0U ug/L 1.0U ug/L
Bromoform 0.0083 ugiL 800 ugl 5.0U ugiL 1.5U) gl 1.0U ugiL 1.3U ug/iL 1.0U ug/iL 1.0U ugliL
Bromomethane 2 uglL 2 ugl 5.0U ugl 1.5U) ugl 1.0U) gl 1.3U ugl 1.0U ugl 1.0U ugl
Carbon Disulfide 56 ug/iL NA 5.0U uglL 1.5U) gl 1.0U ug/iL 1.3U ugiL 1.0U ug/iL 1.0U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 5.0U ugl 1.5U) ugl 1.0U ugl 1.3U ugl 1.0U ugl 1.0U ugl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-305B MW-305B MW-305B MW-305B MW-305B MW-305B
Sample Identifier MW305B-0398 MW305B-0401 MW305B-0499 MW305B-0600 MW305B-0900 MW305B-1099
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 3/17/1998 4/19/2001 4/26/1999 6/20/2000 9/15/2000 10/4/1999

Chlorobenzene 39 ugiL 1000 ug/ 32 ug/iL 14 ugiL 4.4 ugiL 17 ug/iL 0.92) ug/iL 1.4 uglL
Chloroethane 2800 uglL NA 5.0U ugl 15U) ugl 1.0U gl 13U gl 1.0U gl 1.0U gl
Chloroform 80 uglL 400  uol 50U ugl 150 uglt 1.0U  uglt 1.3U ugl 1.0U  ugl 1.0U g
Chloromethane 6.7 ug/L NA 50U  uglL 15U) gl 1.0U gl 13U  ugl 1.0U ul 10U gl
cis-1,2-Dichloroethene 21 ugl | 30000 ug/ 48 uglL 13J uglL 11 uglL 25 uglL 0.85J uglL 1.6 ugiL
cis-1,3-Dichloropropene 0.84 uglt 5 ug/ 50U  uglL 1.5U) gl 1.0U  wugl 1.3U  uglt 1.0U  wugl 1.0U  uglb
Dibromochloromethane 32 ugi. NA 5.0U uglL 1.5U) gl 1.0U ugl 13U ugl 1.0U ugl 1.0U ugl
Ethylbenzene 700 ug/iL 30000  ugl 5.0U uglL 1.5U) gl 1.0U uglL 1.3U uglL 1.0U uglL 1.0U ug/L
Methylene chloride 58 ugl | 50000  ug/ 5.0U ugl 1.5U) gl 1.0U ugl 1.3U ugl 1.0U) gl 1.0U gl
Styrene 890 ugfL 900  wl 50U  ul 1.5U) ugl 1.0U  ugl 1.3U  ugl 1.0U gl 1.0U gl
Tetrachloroethene 5 uglL 3000 gl 5.0U ugl 15U) ugl 1.0U  wugl 0.37J uglL 10U gl 10U gl
Toluene 150 uglL 6000 ug/ 5.0U ug/L 0.72] ug/. 1.0U ug/c 1.3U ug/c 1U ug/c 1.0U ug/c
trans-1,2-Dichloroethene 18 ugl | 20000  ug/ 50U ulL 1.5U) ugl 1.0U gl 1.3U gl 1.0U) gl 1.0U gl
trans-1,3-Dichloropropene 0.84 uglL 5 ug/ 50U uglL 1.5U] uglL 1.0U  uglL 1.3U  uglL 1.0U  ugl 10U  ugl
Trichloroethene 5 uglL 300 ugll 71 uglL 44)  ugl 12J  ugL 39 uglt 3.3 uglL 4.8 uglL
Vinyl chloride 2 ugiL 2 ugl 5.0U ug/L 1.5U) gl 1.0U ug/L 1.3U ug/L 1.0U ug/L 1.0U ug/L
Xylene (m,p) 2200 uglL NA - 15U) gl - 13U ugl 1.0U gl -
Xylene (o) 3300wl NA - 150] ul - 13U il 1.0U gl -
Xylenes 2200 ugfL 6000  ugl 50U ugl 1.5U) ugl 1.0U  ugl 1.3U  ugl - 1.0U gl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name EPA TGC MCP GW-2 MW-405B MW-405B MW-405B MW-405B MW-405B MW-405B
Sample Identifier MW405B-0199 MW405B-0398 MWA405B-0401 MW405B-0402 MWA405B-0499 MW405B-0600
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Date Collected 1/4/1999 3/10/1998 4/20/2001 4/24/2002 4/26/1999 6/19/2000

Semivolatile Organics

1,2,4-Trichlorobenzene 340 ug/L 10000 gl 220U  uglL 92.0J ug/L 150 ug/L 20017 ug/L 1607 ug/L 12017 ug/L
1,2-Dichlorobenzene 260 ugl. 10000  ugf 450 ug/L 1800J ug/L 2300 ug/L 2200 ug/L 2000J ug/L 1800 ug/L
1,3-Dichlorobenzene 83 uglL 10000 gl 220UJ  uglL 530U  ugl 321J uglL 40U  ulL 33.0J uglt 26J uglL
1,4-Dichlorobenzene 820 uglL 30000 gl 220U  ugl 31017 ug/L 360 uglL 390 ug/L 3601J ug/L 300 uglL
3-Nitroaniline NA NA 550U) uglL 1300UJ  ugl 180U  uglL 100U  uglL 270U  uglt 510U  uglL
4-Nitroaniline NA NA 550U  ugl 1300UJ  ugl 180U  ugl 100U  ugl 270U uglt 510UJ  ugl
Aniline NA NA 19001 uglL 7100J uglL 3400 uglL 6600 ug/L 4600J ug/L 8500 ug/lL
Naphthalene 15 ug/lL 6000 ug/l 220U uglL 240J uglL 270 uglL 280J uglL 280J uglL 230J uglL
Nitrobenzene 200 ugiL NA 220U  ugl 530UJ uglk 72U  ugl 40U  ugl 110U  uwgl -
N-Nitroso-di-n-propylamine NA NA 220U uglL 530U  uglL - - - -
Pentachlorophenol NA NA 0.24U  ugl 1300U  ugl 180U  ugl 0.57J ug/L 270U  ugl 510UJ ugl
Volatile Organics

1,1,1-Trichloroethane 310 uglL 4000 gl 1.0U  uglL 150U  ugl 160U  ugl 160U  ugl 140U  ugl 120U  ugl
1,1,2,2-Tetrachloroethane 3 uglL 20 ugl 1.0U gl 150U  uglt 160U  ul 160U  ul 140U  ugl 120U  ugl
1,1,2-Trichloroethane 5 uglL 20000  ugf 1.0U gl 150U  uglL 160U  ugl 160U  ugl 140U  uglL 120U  uglL
1,1-Dichloroethane 220 uglL 9000  ug/ 1.0U gl 150U  uglL 160U  uglL 160U  uglL 140U  uglL 120U  uglL
1,1-Dichloroethene 19 uglt 1 ug/l 6 ug/L 150U  uglL 160U  ugl 160U  ugl 140U gl 120U ugl
1,2-Dichloroethane 5 ug/lL 20 ug/l 0.90J uglL 150U uglL 160U ug/iL 160U ugiL 140U ug/iL 120U uglL
1,2-Dichloroethene (total) 180 ug/iL NA - 100J ug/L 160J uglL 160 uglL 120J ug/L 140 ug/lL
1,2-Dichloropropane 35 ugfL 9 ugh 1.0U  ugl 150U  ugl 160U  ugl 160U  ugl 140U  wl 120U  wl
2-Butanone 44000 ug/L 50000  ugf 5U uglL 290U  ugl 820U  ugl 800UJ ugl 710U  uglt 630U  uglL
2-Hexanone NA NA 4U gl 290U  uglt 820U  wugl 800UJ ugl 710U  ugl 630U  ugl
4-Methyl-2-pentanone 1400 ugiL NA 3U ugl 290U  uglt 820U  wugl 800U  wugl 710U  ugl 630U  ugl
Acetone 22000 ugl | 50000  ugll 5 uglL 290U  uglL 820U  uglL 800U  uglL 710U  uglL 630U  ugl
Benzene 5 uglL 2000 ug/l 51 ug/L 57J ug/L 54J ug/L 54J ug/L 59J ug/L 57J ug/L
Bromodichloromethane 2.1 ugiL NA 1.0U ugl 150U  ugl 160U  ugl 160U  uglL 140U  uglL 120U  ugL
Bromoform 0.0083 ugiL 800 ugl 1.0U gl 150U  uglL 160UJ uglL 160U  uglL 140U  uglL 120UJ gL
Bromomethane 2 ug/lL 2 ug/l 2.0U uglL 150U uglL 160U uglL 160U uglL 140UJ) gl 120U uglL
Carbon Disulfide 56 ug/iL NA 1.0U uglL 150U uglL 160U ug/iL 160U ugiL 140U ug/iL 120U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 1.0U ugl 150U  uglL 160U  uglL 160U  uglL 140U  uglL 120UJ ugl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening

14 July 2005 Page 27 of 38

STARS / rptDataSummary_TwoCriteria / Reporter / 10.4



Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-405B MW-405B MW-405B MW-405B MW-405B MW-405B
Sample Identifier MW405B-0199 MW405B-0398 MW405B-0401 MW405B-0402 MW405B-0499 MW405B-0600
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 1/4/1999 3/10/1998 4/20/2001 4/24/2002 4/26/1999 6/19/2000
Chlorobenzene 39 ugfL 1000  ug! 5600 uglL 3600J  uglL 3500 uglL 3500 uglL 4200 ug/L 3600J ug/L
Chloroethane 2800 uglL NA 2.0U  ugl 150U  uglt 160U  ugL 160U  ugL 140U  ugL 120U  uglL
Chloroform 80 uglt 400 gl 0.6)  ugl 150U  ult 160U  ul 160U  wl 140U  wlt 120U  ugl
Chloromethane 6.7 uglL NA 2.0U ul 150U  uglt 160U  ugl 160U  ugl 140U  uglL 120U  uglL
cis-1,2-Dichloroethene 21 ugl | 30000 ug/ 120 ug/L 100J  uglL 160J  uglL 160 uglt 120J  ugl 130 ug/L
cis-1,3-Dichloropropene 0.84 uglL 5 ugl 1.0U ugl 150U  uglL 160U  uglL 160U  uglL 140U  uglL 120U  uglL
Dibromochloromethane 32 ugi. NA 1.0U gl 150U  uglL 160U  uglL 160U  uglL 140U  ugl 120U  ugl
Ethylbenzene 700 ug/iL 30000  ugl 2 uglL 150U uglL 160U uglL 160U ug/L 140U ug/L 130U ug/L
Methylene chloride 58 ugl | 50000  ug/ 4U  ugl 150U  uglL 160U  uglL 160U  uglL 140U  ugl 120U  uglL
Styrene 890 ugfL 900  wl 1.0U  ugl 150U  ugl 160U  ugl 160U  ugl 140U  wl 120U  wul
Tetrachloroethene 5 uglL 3000 gl 2 uglL 150U  uglt 160U  ugl 160U  ugl 140U  ull 120U  uglL
Toluene 150 ugfl 6000  ugl 13 uglL 150U  uglL 160U  ugl 160U  ugl 140U  uglL 120U  uglL
trans-1,2-Dichloroethene 18 ugl | 20000  ugll 2 uglL 150U  uglt 160U  uglL 160U  uglL 140U  uglL 120U  uglL
trans-1,3-Dichloropropene 0.84 uglL 5 ug/ 1.0U  uglL 150U  ulL 160U  ulL 160U  ulL 140U  wll 120U  ugl
Trichloroethene 5 ug/L 300 ugh 7600 uglt 4600J  ugl 4800 uglt 5000 uglit 5100J uglt 4400J uglt
Vinyl chloride 2 uglL 2 ugl 2.0U ul 150U  uglt 160U  uglL 160U  uglL 140U  ugl 120UJ  uglL
Xylene (m,p) 2200 ugl NA - - 160U  ugl 160U  ugl - 120U ugl
Xylene (o) 3300 gl NA - - 160U  ugl 160U  ugl - 120U  ugl
Xylenes 2200 ugfL 6000  ugl 20 ug/L 150U  uglL 160U  ugl 160U  uglL 140U  wlL 120U  wot

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed

Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-405B MW-405B MW-405B MW-405B MW-405B MW-405B
Sample Identifier MWA405B-0703 MWA405B-0802 MWA405B-0900 MW405B-1003 MW405B-1099 MW405B-1101
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Date Collected 7/18/2003 8/21/2002 9/14/2000 10/30/2003 10/4/1999 11/16/2001

Semivolatile Organics

1,2,4-Trichlorobenzene 340 uglL 10000 gl 671J uglL 1500U  ugl 140 uglL 88 uglL 1507 ug/L 961 uglL
1,2-Dichlorobenzene 260 uglL 10000  ug/ 1700J  ugl 2200 ug/L 2200 uglL 1200 ug/L 2500 ug/L 760J  ugl
1,3-Dichlorobenzene 83 uglL 10000 gl 137 uglL 1500U  uglt 32 uglL 171 ug/L 28.0 ug/L 197 uglL
1,4-Dichlorobenzene 820 uglL 30000 gl 1607 uglL 37017 ug/L 390 uglL 220 ug/L 40017 ug/L 270 uglL
3-Nitroaniline NA NA 25U uglL 3800U uglL 56U uglL 30U ugiL 26.0U ug/lL 280UJ uglL
4-Nitroaniline NA NA 25U ulL 3800U  uglL 56UJ ugl 30U  ugl 26.0U  ul 280UJ  ugl
Aniline NA NA 2201 uglL 8100 uglL 5600 uglL 710 ug/L 9600 ug/L 8700 ug/lL
Naphthalene 15 uglL 6000  ug/ 100 ug/L 290J  uglL 280 ug/L 170 uglL 300J  ugl 210J  ugl
Nitrobenzene 200 ugiL NA 25U ugiL 1500U ugiL 22U ug/iL 30U ugiL 10.0U ug/iL 110U uglL
N-Nitroso-di-n-propylamine NA NA - - - - - -
Pentachlorophenol NA NA 5.0U] uglL 3800U ugiL 0.42) ugiL 120U ugl 0.40J ug/iL 0.34 uglL
Volatile Organics

1,1,1-Trichloroethane 310 uglL 4000 ug/ 100U ug/iL 120U ugiL 140U ugiL 100U ugiL 170U ugiL 140U uglL
1,1,2,2-Tetrachloroethane 3 uglL 20 ugl 100U  uglt 120U  ugl 140U  uwlL 100U  ult 170U  ugl 140U  ugl
1,1,2-Trichloroethane 5 uglL 20000  ugf 100U  uglt 120U  uglL 140U  ugl 100U  uglt 170U  uglL 140U  uglL
1,1-Dichloroethane 220 ugiL 9000 ugl 100U ug/L 120U ugiL 140U gl 100U ug/L 170U ug/L 140U ug/L
1,1-Dichloroethene 19 ugiL 1 ug/ 100U ug/iL 120U ug/L 140U ugiL 100U ug/L 170U ugiL 140U ug/iL
1,2-Dichloroethane 5 ug/lL 20 ug/l 100U uglL 120U uglL 140U ug/iL 100U ugiL 170U ug/iL 140U uglL
1,2-Dichloroethene (total) 180 uglL NA 180 uglL 190 uglL 140)  wlL 200 uglt 110  wlt 160J  udlL
1,2-Dichloropropane 35 ugfL 9 ugh 100U  ugl 120U  uwl 140U  wl 100U  ugl 170U  wl 140U  wl
2-Butanone 44000 ug/L 50000  ugf 72) ug/L 620U  ugl 710U  ugl 90J ug/L 850U  uglt 680U  uglL
2-Hexanone NA NA 100U ug/iL 620U ugiL 710U ugiL 100U ugiL 850U ug/iL 680U uglL
4-Methyl-2-pentanone 1400 ugiL NA 100U uglL 620U ugiL 710U ugiL 100U ugiL 850U ug/iL 680U uglL
Acetone 22000 ug/L 50000  ugf 92U uglL 620U ug/iL 440) ugiL 100U ug/L 850U ug/L 680U ug/L
Benzene 5 ugi. 2000 gl 100U  uglL 56J ug/L 55J uglL 51J uglL 56J uglL 557 uglL
Bromodichloromethane 2.1 ugiL NA 100U  ugl 120U  uglL 140U  uglL 100U  uglL 170U  uglL 140U  uglL
Bromoform 0.0083 ugiL 800 ugl 100U ugiL 120U ugiL 140U ugiL 100U ug/iL 170U ug/iL 140UJ) gl
Bromomethane 2 ug/lL 2 ug/ 100U uglL 120U ugiL 140U ug/iL 250UJ) gl 170U ug/iL 140UJ) gl
Carbon Disulfide 56 ug/iL NA 100U uglL 120U uglL 140U ug/iL 100U ugiL 170U ug/iL 140U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 100U  uglL 120U  uglL 140U  ugl 100U  uglL 170U  uglL 140U  ugl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening

14 July 2005 Page 29 of 38

STARS / rptDataSummary_TwoCriteria / Reporter / 10.4



Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-405B MW-405B MW-405B MW-405B MW-405B MW-405B
Sample Identifier MW405B-0703 MW405B-0802 MW405B-0900 MW405B-1003 MW405B-1099 MW405B-1101
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 7/18/2003 8/21/2002 9/14/2000 10/30/2003 10/4/1999 11/16/2001
Chlorobenzene 39 uglt 1000  ug! 3400J  uglL 3500 uglL 3400 uglL 3400 uglL 3400 ug/L 3500J ug/L
Chloroethane 2800 uglL NA 100U  ugt 120U  ugt 140U  ugL 100U  ugt 170U  ugL 140U  udlt
Chloroform 80 uglt 400  ugl 100U  wgl 120U  ult 140U  wl 100U  wl 170U  uwlt 140U
Chloromethane 6.7 uglL NA 100U  uglt 120U  ugl 140U  ul 100U  ugl 170U  uglL 140U  wilt
cis-1,2-Dichloroethene 21 ugl | 30000 ug/ 180 uglL 180 uglL 130J  ugL 200 uglt 100J  ugl 160J  ugl
cis-1,3-Dichloropropene 0.84 uglL 5 ugl 25U  uglL 120U  uglL 140U  uglL 25U  ugl 170U  uglL 140U  uglL
Dibromochloromethane 32 uglL NA 100U  ugt 120U  ugt 140U  ugt 100U  uglL 170U  uglL 140U  ugl
Ethylbenzene 700 ugi. 30000  ugl 100U ug/iL 120U ugiL 140U uglL 100U ug/L 170U ug/L 140U ug/L
Methylene chloride 58 ugl | 50000  ug/ 100U  uglL 120U  uglL 48] uglL 100U  uglL 170U  uglt 140U  uglL
Styrene 890 ugfL 900  wl 100UJ  ugl 120U  uwl 140U  wl 100U  ugl 170U  wl 140U  wl
Tetrachloroethene 5 ugl. 3000  ugl 100U  uglL 120U  ugt 140U  ugL 100U  ugt 170U  uglL 140U  uglL
Toluene 150 ugfl 6000  ugl 100U  ugL 120U  ugL 140U  uglL 100U  ugL 170U  uglL 140U  uglL
trans-1,2-Dichloroethene 18 ugl | 20000  ug/ 100U  ult 120U  ugl 140U uglL 100U  ugl 170U  uwlt 140U  ugl
trans-1,3-Dichloropropene 0.84 uglL 5 ug/ 25U  ult 120U  ult 140U  uwlL 25U  ugl 170U  uwlt 140U  ugl
Trichloroethene 5 uglL 300 ugl 5400 ug/L 4900 ug/L 4300 ug/L 5300 ug/L 4500 uglL 4700J uglL
Vinyl chloride 2 uglL 2 ugl 100U  ugt 120U  ugt 140U  ug 100U  ugt 170U  ugl 140U  uglL
Xylene (m,p) 2200 ugi. NA 100U ugiL 120U ugiL 140U ug/L 100U ug/L - 140U ug/L
Xylene (0) 3300 ugi. NA 100U ugiL 120U ugiL 140U ug/L 100U ug/L - 140U ug/L
Xylenes 2200 ugfL 6000  ugl 100U  wgl 120U  wlL 140U  wglL 100U  wgl 170U  wlL 140U  wol

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed

Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-4A MwW-4B MW-4B MW-4B MW-4B MW-503A
Sample Identifier MW4A-0398 MW4B-0398 MW4B-0703 MW4B-0802 MW4B-1003 MW503A-0398
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Date Collected 3/12/1998 3/12/1998 7/17/2003 8/22/2002 10/29/2003 3/9/1998

Semivolatile Organics

1,2,4-Trichlorobenzene 340 ug/iL 10000  ugf 10.0U ug/iL 10.0U ugiL 0.16J ugiL 10U uglL 0.26J uglL 10.0UJ ugL
1,2-Dichlorobenzene 260 ug/iL 10000  ugf 10.0U ug/iL 2.0J uglL 0.56J ugiL 10U uglL 0.87 uglL 10.0UJ ugL
1,3-Dichlorobenzene 83 ug/L 10000  ugf 10.0U  uglL 10.0U  uglL 0.26UJ uglL 10U  ugl 0.11U  uglL 10.0UJ uglL
1,4-Dichlorobenzene 820 ug | 30000 ugll 10.0U  ugL 10.0U  ugl 0.261J uglL 10U  ugl 0.34 uglt 10.0U) ugl
3-Nitroaniline NA NA 25.0U  ulL 26.0U ul 0.26U  ulL 26U  ul 0.28U  ul 26.0U) ul
4-Nitroaniline NA NA 25.0U ul 26.0U  ul 0.26U  uglL 26U  ul 0.19J uglL 26.0U) uglL
Aniline NA NA 25.0U uglL 26.0U ugiL 0.26UJ uglL 26U ug/L 0.14) uglL 26.0U) ugl
Naphthalene 15 ug/lL 6000 ug/l 10.0U uglL 10.0U uglL 0.26 U ugiL 10U ug/L 0.28U ug/iL 10.0UJ ugL
Nitrobenzene 200 uglL NA 10.0U ugiL 2.0J ugiL 0.53 ug/iL 10U ugiL 0.97 ug/iL 10.0UJ ugL
N-Nitroso-di-n-propylamine NA NA 10.0U  ult 10.0U  ugl - - - 10.0UJ ugL
Pentachlorophenol NA NA 25.0U ug/iL 26.0U ugiL 0.52UJ) ugl 26U uglL 0.28U ug/iL 26.0U) ugl
Volatile Organics

1,1,1-Trichloroethane 310 ug/iL 4000 ug/ 5.0U ug/iL 5.0U ugiL 2.0U ugiL 3.1U ugiL 2.0U ugiL 5.0U uglL
1,1,2,2-Tetrachloroethane 3 uglL 20 ugl 5.0U ugl 5.0U ugl 20U ugl 3.1U ugl 2.0U wl 5.0U ul
1,1,2-Trichloroethane 5 uglL 20000  ugf 5.0U ugl 5.0U ugl 2.0U ugl 3.1U  ul 2.0U ugl 50U ul
1,1-Dichloroethane 220 ugiL 9000  ug! 50U  uglL 50U  uglL 2.0U ugl 3.1U  ul 2.0U ul 5.0U ugl
1,1-Dichloroethene 19 uglt 1 ug/ 5.0U ug/iL 5.0U ug/L 2.0U) gL 3.1U ug/L 2.0U ugiL 5.0U ug/L
1,2-Dichloroethane 5 ug/lL 20 ug/l 5.0U uglL 5.0U uglL 2.0U uglL 3.1U uglL 2.0U ug/L 5.0U ug/L
1,2-Dichloroethene (total) 180 ug/iL NA 5.0U uglL 30 ug/L 9.6 uglL 11 uglL 11 ug/L 2.9) ug/lL
1,2-Dichloropropane 35 ugfL 9 ugh 50U ul 50U  ul 2.0U ul 3.1U  uwl 20U wlL 50U ul
2-Butanone 44000 ug/L 50000  ugf 10U  ugl 10U  ugl 2.0U ugl 16U  ugl 20U  uglL 10U  uglL
2-Hexanone NA NA 10U ug/iL 10U ugiL 2.0U ugiL 16U ugiL 5.0U ug/iL 10U uglL
4-Methyl-2-pentanone 1400 uglL NA 10U  ul 10U  ul 2.0U ul 16U  ul 20U uwlL 10U uwl
Acetone 22000 uglt 50000  ugf 10U uglL 10U ug/iL 5.0U ugiL 16U ug/iL 50U ug/L 10U ug/L
Benzene 5 uglL 2000 ugl 5.0U ug/iL 5.0U ugiL 2.0U ugiL 3.1U ugiL 2.0U ug/iL 5.0U ug/L
Bromodichloromethane 2.1 ugiL NA 5.0U uglL 5.0U ugl 2.0U ugl 3.1U  ugl 2.0U ul 5.0U ugl
Bromoform 0.0083 ugiL 800 ug/ 5.0U ugiL 5.0U ugiL 2.0U ugiL 3.1U ug/iL 2.0U ug/iL 5.0U ugliL
Bromomethane 2 uglL 2 ugl 5.0U ugl 5.0U ugl 5.0U) ugl 3.1U) ugl 5.0U) ugl 5.0U ugl
Carbon Disulfide 56 ug/iL NA 5.0U uglL 5.0U uglL 2.0UJ gL 3.1U ugiL 2.0U ug/iL 5.0U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 5.0U ugl 5.0U ugl 2.0U ugl 3.1U  ugl 2.0U ugl 5.0U ugl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-4A MwW-4B MW-4B MW-4B MW-4B MW-503A
Sample Identifier MW4A-0398 MW4B-0398 MW4B-0703 MW4B-0802 MW4B-1003 MW503A-0398
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 3/12/1998 3/12/1998 7/17/2003 8/22/2002 10/29/2003 3/9/1998

Chlorobenzene 39 uglL 1000  ug/ 5.0U ugl 5.4 ugiL 1.3J uglL 3.1U uwl 1.7] uglL 50U uwl
Chloroethane 2800 uglL NA 5.0U ugl 5.0U ugl 2.0U) ugl 3.1U  ul 2.0U) ul 5.0U ul
Chloroform 80 uglt 400  ugl 50U gl 50U uglL 20U ugl 3.1U  ugl 20U uwlL 50U uwl
Chloromethane 6.7 ug/L NA 50U  uglL 50U  ugl 2.0U  ugl 3.1U  ugl 2.0UJ ugl 50U ul
cis-1,2-Dichloroethene 21 ug | 30000 ug/ 5.0U ul 30 uglt 9.6 uglL 10 uglL 11 uglL 2.9J uglL
cis-1,3-Dichloropropene 0.84 ugiL 5 ugh 5.0U ugl 5.0U ugl 0.50U  ugl 3.1U  ul 0.50U  ut 5.0U ul
Dibromochloromethane 32 uglL NA 5.0U uglL 5.0U uglL 2.0U ugl 3.1U  ul 2.0U ul 5.0U ugl
Ethylbenzene 700 ug/iL 30000  ugl 5.0U uglL 5.0U uglL 2.0U ug/L 3.1U ug/L 2.0U ug/L 5.0U ug/L
Methylene chloride 58 ugl | 50000  ug/ 5.0U ugl 5.0U ugl 2.0U) ugl 3.1U  ugl 2.0U wl 5.0U ugl
Styrene 890 ugfL 900  wl 50U  ul 50U  ul 2.0U) ul 3.1U  uwl 20U wlL 50U ul
Tetrachloroethene 5 uglL 3000 gl 5.0U ugl 50U ugl 20U ul 3.1U ul 2.0U uwl 5.0U ul
Toluene 150 ugfl 6000  ugl 5.0U ugl 5.0U ugl 2.0U ul 3.1U  ul 2.0U uwl 5.0U ul
trans-1,2-Dichloroethene 18 ugl. 20000  ugf 5.0U ugl 5.0U ugl 2.0U) ugl 3.1U  ul 2.0U uwl 5.0U ul
trans-1,3-Dichloropropene 0.84 uglL 5 ug/ 50U uglL 50U ugl 050U uglL 3.1U ugl 050U  uwlL 50U uwl
Trichloroethene 5 uglL 300 ugll 5.0U ugl 160 uglt 97 uglt 84 uglt 100 ug/L 3.4 uglL
Vinyl chloride 2 uglL 2 ugh 5.0U ul 5.0U ul 2.0U) ugl 3.1U  ul 2.0U uwl 5.0U ul
Xylene (m,p) 2200 ugl NA . - 20U ugl 31U  ugl 20U uwl -
Xylene (0) 3300 gl NA . - 20U ugl 31U  ugl 20U uwl -
Xylenes 2200 ugfL 6000  ugl 50U ugl 50U ugl 2.0U ul 31U  uwl 2.0U wl 50U ul

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-6A MW-6A MW-6B MW-6B MW-6B MW-6B
Sample Identifier MWG6A-0398 MWG6A-1003 MW6B-0398 MW6B-0401 MW6B-0402 MW6B-0499
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 3/12/1998 10/30/2003 3/16/1998 4/20/2001 4/24/2002 4/27/1999

Semivolatile Organics

1,2,4-Trichlorobenzene 340 ug/L 10000 gl 44.0 ug/iL 65 ugiL 23.0J ugiL 26J ug/iL 401) ug/iL 34.0J ug/iL
1,2-Dichlorobenzene 260 uglt 10000 g/ 170 uglL 69 ug/L 600 uglL 620 ug/L 850J ug/L 1100 ug/L
1,3-Dichlorobenzene 83 uglL 10000 gl 40.0U  uglL 3.2 ug/L 9.0J uglL 9.3] uglL 120U  uglL 15.0J uglL
1,4-Dichlorobenzene 820 uglL 30000 gl 30.0J uglL 16 ug/L 86.0 uglL 851J ug/L 1301J ug/L 150 uglL
3-Nitroaniline NA NA 100U uglL 1.3U uglL 100U uglL 26U ugiL 310U ug/lL 110U uglL
4-Nitroaniline NA NA 100U uglL 1.3U uglL 100U uglL 26U ugiL 310U uglt 110U uglL
Aniline NA NA 4201 uglL 81 uglL 82.0) uglL 13J uglL 120U uglL 46.0J ug/lL
Naphthalene 15 ug/lL 6000 ug/l 40.0U uglL 0.84) uglL 22.0J uglL 9.0J ug/L 120U ug/iL 15.0J ug/iL
Nitrobenzene 200 ugiL NA 40.0U ugiL 1.3U ugiL 40.0U ug/iL 10U ugiL 120U ug/iL 43.0U uglL
N-Nitroso-di-n-propylamine NA NA 40.0U  ugL - 40.0U  ug - - -
Pentachlorophenol NA NA 100U  uglL 1.3U ugl 100U  uglL 26U  ugl 2.2 ug/iL 110U  ugl
Volatile Organics

1,1,1-Trichloroethane 310 uglt 4000 gl 14U  ugh 40U  ul 13U  ugh 14U  ugh 22U  ugh 15U  uglh
1,1,2,2-Tetrachloroethane 3 uglL 20 ugl 14U  ugl 40U ul 13U  ugl 14U  ugl 22U  uwl 15U uwl
1,1,2-Trichloroethane 5 uglL 20000  ugf 14U  ugl 40U  ugl 13U  uwl 14U  uwl 22U  ugl 15U uwlt
1,1-Dichloroethane 220 uglL 9000  ug/ 14U  ugl 40U  ugL 13U  ugl 14U  ugl 22U  ugl 15U  ul
1,1-Dichloroethene 19 ugiL 1 ug/ 14U  ugl 40U  ugl 13U  ugl 14U  ugl 22U  ugl 15U  ugl
1,2-Dichloroethane 5 ug/lL 20 ug/l 14U uglL 4.0U uglL 13U ug/iL 14U ugiL 22U ug/iL 15U uglL
1,2-Dichloroethene (total) 180 uglL NA 520 ug/L 240 ug/L 160 ug/L 150 ug/L 140 ug/L 200 ug/L
1,2-Dichloropropane 35 uglL 9 ug/l 14U  ugl 40U ul 13U  ugl 14U  ugl 22U  uwl 15U  wlt
2-Butanone 44000 ug/L 50000  ugf 28U  uglL 40U  ul 27U  ugl 69U  ugl 110UJ ugl 74U  uglL
2-Hexanone NA NA 28U  ugl 40U uwl 27U  ugl 69U  ugl 110UJ ugl 74U  uwl
4-Methyl-2-pentanone 1400 uglL NA 28U  ugL 40U uwl 27U  ugL 69U  ul 110U  wlt 74U uwl
Acetone 22000 ug/L 50000  ugf 28U  ugl 40U  ugl 27U  ugl 69U  ugl 110U  uglL 74U  uwl
Benzene 5 uglL 2000  ugl 14U  ugl 40U uwl 98 uglL 81 uglL 44 uglL 55 ug/L
Bromodichloromethane 2.1 ugiL NA 14U  ugl 40U  ugl 13U  ugl 14U  ugl 22U  ugl 15U  ul
Bromoform 0.0083  uglL 800 ugl 14U  wl 40U uwl 13U  wl 14U  uwl 22U  ugl 15U  ul
Bromomethane 2 uglL 2 ugl 14U  uwl 10U) ul 13U  ugl 14U  ugl 22U  uglh 15U gl
Carbon Disulfide 56 ug/iL NA 14U uglL 4.0U uglL 13U ug/iL 14U ugiL 22U ug/iL 15U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 14U gl 40U  ul 13U  ugl 14U gl 22U  ugl 15U  uglh

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-6A MW-6A MW-6B MW-6B MW-6B MW-6B
Sample Identifier MWG6A-0398 MWG6A-1003 MW6B-0398 MW6B-0401 MW6B-0402 MW6B-0499
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 3/12/1998 10/30/2003 3/16/1998 4/20/2001 4/24/2002 4/27/1999

Chlorobenzene 39 wl | 1000  uwh 280 uglL 110 uglL 500 uglL 440 uglL 420 uglL 560 uglL
Chloroethane 2800 uglL NA 14U  ugl 40U  ugl 13U gl 14U  ugl 22U  ugl 15U  ugl
Chloroform 80 uglL 400 ugl 14U  ugl 40U ul 13U  ugl 14U  ugl 22U  uwl 15U uwl
Chloromethane 6.7 uglL NA 14U  ugh 40U uwl 13U  wl 14U gl 22U 15U uwlt
cis-1,2-Dichloroethene 21 uglL 30000  ugf 510 uglL 230 uglL 160 uglL 150 ug/L 130 ug/L 210 ug/L
cis-1,3-Dichloropropene 0.84 uglL 5 ugl 14U  uwl 1.0U ugl 13U  uwl 14U  uwl 22U  uwl 15U  uglt
Dibromochloromethane 32 ugi. NA 14U  ugl 40U  ulL 13U  ugl 14U  ugl 22U  ul 15U  ul
Ethylbenzene 700 ug/iL 30000  ugl 2.1) uglL 4.0U uglL 6.8J uglL 6.3J uglL 22U ug/L 15U ug/iL
Methylene chloride 58 ugl | 50000  ug/ 14U  ugl 40U ul 3.2 uglL 14U  ugl 22U  uwl 8.3J ugiL
Styrene 890 ug/iL 900 ug/l 14U ug/L 4.0U ug/L 13U uglL 14U uglL 22U uglL 15U uglL
Tetrachloroethene 5 uglL 3000 gl 14U  uwl 40U ul 13U  uwl 14U  uwl 22U  ugl 15U  ugl
Toluene 150 uglL 6000 ug/ 14U ug/L 4.0U ug/. 2.4) ug/c 14U ug/c 22U ug/c 15U ug/c
trans-1,2-Dichloroethene 18 ugl. 20000  ugf 7.4 uglL 8.6 uglL 13U  uwl 14U  uwl 22U  uwl 15U  ult
trans-1,3-Dichloropropene 0.84 uglL 5 ug/ 14U  ugl 1.0U  uglL 13U  ugl 14U  ugl 22U L 15U uwl
Trichloroethene 5 uglL 300 ugl 90 uglL 37 ug/L 470 ug/L 370 ug/L 320 uglL 580J ug/L
Vinyl chloride 2 uglL 2 ug 14U uglL 4.0U uglL 3.5] ug/L 14U ug/l 22U uglL 15U uglL
Xylene (m,p) 2200 ugi. NA - 4.0U uglL - 14U uglL 22U uglL -

Xylene (0) 3300 ol NA - 40U  ugl - 3.8] 22U  wgl -

Xylenes 2200  uwl | 6000 gl 14U ul 40U wl 6.0J  ugl 3.8) ugl 22U ol 15U  ugl

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A
Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-6B MW-6B MW-6B MW-6B MW-6B MW-6B
Sample Identifier MW6B-0600 MW6B-0703 MW6B-0802 MW6B-0900 MW6B-1003 MW6B-1099
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 6/20/2000 7/17/2003 8/21/2002 9/15/2000 10/30/2003 10/5/1999

Semivolatile Organics

1,2,4-Trichlorobenzene 340 uglL 10000 gl 33J ug/L 14) ug/L 321J uglL 24 ug/L 24 uglL 32.0J uglL
1,2-Dichlorobenzene 260 ugl. 10000  ugf 1000 ug/L 720J ug/L 700 ug/L 680 ug/L 650 ug/L 820J ug/L
1,3-Dichlorobenzene 83 uglL 10000 gl 12 uglL 4.8] uglL 12] uglL 107 uglL 8.1J ug/L 16.0 ug/L
1,4-Dichlorobenzene 820 uglL 30000 gl 140 uglL 521J ug/L 110 uglL 1107 uglL 89 ug/L 1507 uglL
3-Nitroaniline NA NA 26U uglL 26U uglL 260U uglL 27U uglL 14U ug/L 26.0U ug/L
4-Nitroaniline NA NA 26U uglL 26U uglL 260U uglL 27U uglL 14U ug/L 26.0U ug/L
Aniline NA NA 22) uglL 7.1) uglL 19J uglL 13J ug/L 8.7U ug/iL 51.0J ug/iL
Naphthalene 15 ug/lL 6000 ug/l 9.2) uglL 2.6U uglL 100U ugiL 2.4] ug/L 14U ug/iL 7.1] ug/iL
Nitrobenzene 200 ugiL NA 9.2) ugiL 26U ugiL 100U ug/iL 4.6] ugiL 14U ug/iL 10.0U uglL
N-Nitroso-di-n-propylamine NA NA - - - - - -
Pentachlorophenol NA NA 26U  ugl 1.2] ug/L 260U  ugl 1.5] ug/c 14U ugl 1.5] ug/iL
Volatile Organics

1,1,1-Trichloroethane 310 uglt 4000 gl 14U  ugh 20U  ugl 13U  ugh 37U  ul 10U  ugh 11U gt
1,1,2,2-Tetrachloroethane 3 uglL 20 ugl 14U  ugl 20U  ugl 13U  ugl 37U  wl 10U wl 11U  uwl
1,1,2-Trichloroethane 5 uglL 20000  ugf 14U  ugl 20U  uglt 13U  uwl 37U  ugl 10U  ugl 11U  wlt
1,1-Dichloroethane 220 uglt 9000 ugl 14U ug/L 20U ugiL 13U ug/L 37U) ugl 10U ug/L 11U ug/L
1,1-Dichloroethene 19 ugiL 1 ug/ 14U  ugl 20U  uglL 13U  ugl 37U  uglL 10U  ugl 11U ugl
1,2-Dichloroethane 5 ug/lL 20 ug/l 14U uglL 20U uglL 13U ug/iL 37U ugiL 10U ug/iL 11U uglL
1,2-Dichloroethene (total) 180 uglL NA 150 uglL 220 uglL 230 uglL 140 uglL 190 ugl. 130 uglL
1,2-Dichloropropane 35 uglL 9 ug/ 14U  uwl 20U  ugL 13U  uwlt 37U  ugt 10U uwlt 11U uwlt
2-Butanone 44000 uglL 50000  ugf 71U  ul 20U  ugl 64U  ugl 180U  uglL 10U  ugl 55U  ugl
2-Hexanone NA NA 71U ug/iL 20U ugiL 64U ugiL 180U ugiL 10U ug/iL 55U uglL
4-Methyl-2-pentanone 1400 uglL NA 71U  ugL 20U  ugL 64U  ugl 180U  ugL 10U uwl 55U  uglL
Acetone 22000 ug/L 50000  ugf 71U uglL 14U ug/iL 64U ugiL 180U ug/L 10U ug/L 55U ug/L
Benzene 5 ug/L 2000 ugll 48 ug/L 80 ug/L 120 ug/L 55 ug/L 58 ugiL 51 ugiL
Bromodichloromethane 2.1 ugiL NA 14U  ugl 20U  ugl 13U  ugl 37U  ulL 10U  ugl 11U ul
Bromoform 0.0083 ugiL 800 ug/ 14UJ gl 20U ugiL 13U ugiL 37U) ugl 10U ug/iL 11U ugliL
Bromomethane 2 uglL 2 ugl 14U  uwl 20U)  uglL 13U  uwl 37U  uglL 25U gl 11U  ugl
Carbon Disulfide 56 ug/iL NA 14U uglL 20U uglL 13U ug/iL 37U ugiL 10U ug/iL 11U uglL
Carbon Tetrachloride 5 uglL 20 ug/ 14U  ugl 20U  uglL 13U  ugl 37U  ul 10U  uwl 11U  uglt

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2
U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening
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Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-6B MW-6B MW-6B MW-6B MW-6B MW-6B
Sample Identifier MW6B-0600 MW6B-0703 MWG6B-0802 MWG6B-0900 MW6B-1003 MW6B-1099
QC Type Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Date Collected 6/20/2000 7/17/2003 8/21/2002 9/15/2000 10/30/2003 10/5/1999

Chlorobenzene 39 ugl 1000  uo! 440J  uwl 400J  ugl 440 ug/L 460 ug/L 400 uglL 410 ugl
Chloroethane 2800 uglL NA 14U  ugl 20U  ugL 13U  uwl 37U  ugL 10U uwl 11U  uwlt
Chloroform 80 uglt 400 gl 14U  wl 20U  ult 13U L 37U gl 10U wl 11U
Chloromethane 6.7 uglL NA 14U  ugl 20U  uglt 13U uwl 37U  ult 10U wl 11U uwl
cis-1,2-Dichloroethene 21 uglt 30000  ugf 140 ug/L 220 ug/L 220 ug/L 140 ug/L 190 uglL 130 uglL
cis-1,3-Dichloropropene 0.84 uglL 5 ugll 14U  uwl 5.0U ul 13U  uwl 37U  uglL 25U uwl 11U  ul
Dibromochloromethane 32 uglL NA 14U  uwl 20U  uglL 13U  uwl 37U  ul 10U  ugl 11U uwl
Ethylbenzene 700 ug/iL 30000  ugl 3.7] uglL 20U uglL 8.5J] uglL 37U ug/L 6.5J ug/L 11U ug/L
Methylene chloride 58 ugl | 50000  ug/ 14U  ugl 12U) ugl 13U  ugl 157 uglL 10U  wl 11U  wlt
Styrene 890 ug/iL 900 ug/l 14U ug/L 20U] uglL 13U uglL 37U uglL 10U uglL 11U uglL
Tetrachloroethene 5 uglL 3000  ugl 14U  uwl 20U  ugl 13U uwl 37U  ull 10U uwl 11U  uwlt
Toluene 150 ug/L 6000 ug/l 14U ug/L 20U ug/L 13U ug/L 37U ug/L 10U ug/L 11U ug/L
trans-1,2-Dichloroethene 18 ugl | 20000  ug/ 14U  ugl 20U  ugl 13U uwl 37UJ)  udl 10U wl 11U  wlt
trans-1,3-Dichloropropene 0.84 uglL 5 ug/ 14U  ugl 50U ugl 13U  ugl 37U  wl 25U uwlL 11U uwl
Trichloroethene 5 uglt 300 ug/l 390 ug/L 220 ug/L 280 ug/L 410 ug/L 300 ug/L 370 ug/L
Vinyl chloride 2 ugiL 2 ug/ 14U ug/L 20U ug/L 13U ug/L 37U ug/L 10U ug/L 11U uglL
Xylene (m,p) 2200 ugl NA 14U ul 20U  ul 13U uwl 37U il 10U  ul -

Xylene (0) 3300 ugi. NA 14U uglL 20U uglL 13U ug/L 37U ug/L 10U ug/L -

Xylenes 2200 ug/lL 6000 ug/l 14U uglL 20U ugiL 13U ugiL 37U ug/ 10U uglL 11U uglL

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening

14 July 2005
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Appendix A

Selected Historical Ground Water Data for Indoor Air Model
Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-6B MW-9A
Sample Identifier MW6B-1101 MW9A-0398
QC Type Field Sample Field Sample
Date Collected 11/15/2001 3/16/1998

Semivolatile Organics

1,2,4-Trichlorobenzene 340 ug/iL 10000  ugf 32 ug/L 2.0J uglL - -
1,2-Dichlorobenzene 260 ug/iL 10000  ugf 940 ug/L 20.0 uglL - -
1,3-Dichlorobenzene 83 ug/L 10000  ugh 13 ug/L 10.0U  ugL - -
1,4-Dichlorobenzene 820 ug/L 30000  ugll 120J ug/L 3.0J ug/L - -
3-Nitroaniline NA NA 26U  ugl 25.0U ugl - -
4-Nitroaniline NA NA 26U  ugl 25.0U ugl - -
Aniline NA NA 7.1 ug/L 2.0J ug/L - -
Naphthalene 15 ugi. 6000 g/ 1.4 ug/L 10.0U  ugl - -
Nitrobenzene 200 ug/iL NA 10U uglL 10.0U uglL - -
N-Nitroso-di-n-propylamine NA NA - 10.0U  ugL - -
Pentachlorophenol NA NA 2.0 ug/L 250U  ugl - -
Volatile Organics

1,1,1-Trichloroethane 310 ug/iL 4000  ugl 11U ug/L 50U uglL - -
1,1,2,2-Tetrachloroethane 3 uglL 20 ug/l 11U  ugl 50U  ugl - -
1,1,2-Trichloroethane 5 ug/L 20000  ugfl 11U  ugl 50U  ugl - -
1,1-Dichloroethane 220 ugiL 9000  ug! 11U gl 5.0U ugl - R
1,1-Dichloroethene 19 ugiL 1 ug/ 11U gl 5.0U ugl - R
1,2-Dichloroethane 5 ug/iL 20 ug/l 11U  ugl 50U ugl - -
1,2-Dichloroethene (total) 180 ug/lL NA 160 uglL 33 uglL _ _
1,2-Dichloropropane 35 ugiL 9 ug/l 11U  uglL 50U ugl _ -
2-Butanone 44000 ug/L 50000  ugf 55U  ugL 10U  ugl - R
2-Hexanone NA NA 55U  uglL 10U  ugl - -
4-Methyl-2-pentanone 1400 ug/iL NA 55U uglL 10U uglL - -
Acetone 22000 ug/L 50000  ugf 55U  uglL 10U  wugl - -
Benzene 5 uglL 2000  ugl 73 ug/L 50U  ugl - -
Bromodichloromethane 2.1 ugiL NA 11U gl 5.0U ugl R R
Bromoform 0.0083  uglL 800 ugl 11U gl 5.0U ugl - R
Bromomethane 2 ugi. 2 ug/ 11UJ ugl 50U  ugl - -
Carbon Disulfide 56 ug/iL NA 11U  ugl 50U ugl - -
Carbon Tetrachloride 5 ug/L 20 ug/l 11U uglL 50U uglL - -

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed

Shaded values indicate exceedence of the lowest criteria used for screening

14 July 2005
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Appendix A

Selected Historical Ground Water Data for Indoor Air Model

Nyanza Superfund Site

Sample Location Name  EPA TGC MCP GW-2 MW-6B MW-9A
Sample Identifier MW6B-1101 MW9A-0398
QC Type Field Sample Field Sample
Date Collected 11/15/2001 3/16/1998
Chlorobenzene 39 ugiL 1000  ugll 470 ug/L 11 uglL - -
Chloroethane 2800 ug/iL NA 11U ug/L 50U uglL - -
Chloroform 80 ug/L 400 ugl 11U  ugl 5.0U ugl - R
Chloromethane 6.7 uglL NA 11U  ugl 50U  ugl - -
cis-1,2-Dichloroethene 21 ugl | 30000 ugl 150 uglL 33 uglL - -
cis-1,3-Dichloropropene 0.84 ugiL 5 ug/ 11U  ugl 50U ugl R R
Dibromochloromethane 3.2 ug/iL NA 11U uglL 50U uglL - -
Ethylbenzene 700 ug/iL 30000  ugl 4.6) ug/iL 50U  uglL - -
Methylene chloride 58 ug/iL 50000  ugf 227 uglL 50U uglL - -
Styrene 890 ugiL 900 ug/ 11U  uglL 50U ugl - -
Tetrachloroethene 5 uglL 3000  ugh 11U  uglL 50U  ugl - -
Toluene 150 ug/L 6000  ug! 11U  uglL 50U  ugl - -
trans-1,2-Dichloroethene 18 uglL 20000  ugl 2.3J ug/lL 50U ug/lL - _
trans-1,3-Dichloropropene 0.84 uglt 5 ug/l 11U  ugl 50U  ugl - -
Trichloroethene 5 uglt 300 ug/l 420 ug/L 45) ug/L - -
Vinyl chloride 2 uglt 2 ug/l 11U  uglL 50U ugl _ -
Xylene (m,p) 2200 ugi. NA 11U  ugl - R R
Xylene (0) 3300 ugi. NA 11U  ugl - R R
Xylenes 2200 ugiL 6000  ugl 11U  uglL 50U  ugl - -

EPA TGC = EPA Target Ground Water Concentration (1076 cancer risk or noncancer hazard quotient of 0.1 or EPA MCL) MCP GW-2 = Massachusetts Contingency Plan Ground Water-2

U = Not Detected J = Estimated R = Rejected NA = Not Available - = Not Analyzed
Shaded values indicate exceedence of the lowest criteria used for screening

14 July 2005
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